PRESSURE GACGE W TH MAGNETI CALLY COUPLED DI APHRAGM RELATED APPLI CATI ONS
[0001] This application clains the benefit of U S. Provisional Application
No. 61/ 15¥vp2dfy/10kdoBed March 6, 2009. BACKGROUND [ 0002] TiRe€TArSe&®026057
disclosure is directed to a pressure gage having a notion detection
mechani sm magnetically attached to a pressure sensing flexible diaphragm
the notion detection nmechani sm being magnetically coupled to a pointer
rotation nechani smconfigured to indicate the position of the diaphragm and
t he correspondi ng pressure sensed by the diaphragm BRI EF DESCRI PTI ON OF
THE DRAW NG FI GURES [0003]Fig. 1 is a front perspective view of a pressure

gage of the pres@MSURE GAGE WITH MAGNETICALLY COUPLED DIAPHRAGM

RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No.
61/157,975, filed March 6, 2009.

BACKGROUND

[0002] The present disclosure is directed to a pressure gage having a motion
detection mechanism magnetically attached to a pressure sensing flexible diaphragm, the
motion detection mechanism being magnetically coupled to a pointer rotation mechanism
configured to indicate the position of the diaphragm and the corresponding pressure

sensed by the diaphragm.

BRIEF DESCRIPTION OF THE DRAWING FIGURES

[0003] Fig. 1 is a front perspective view of a pressure gage of the present
disclosure;

[0004] Fig. 2 is a rear perspective view of the gage;

[0005] Fig. 3 is a perspective cross sectional view of the gage;

[0006] Fig. 4 is a perspective cross sectional view of the gage;

[0007] Fig. 5 is a perspective cross sectional view of the gage;

[0008] Fig. 6 is a cross sectional side view of the gage;

[0009] Fig. 7 is a rear perspective view of the base member of the housing;
[0010] Fig. 8 is a front perspective view of the base member of the housing
[0011] Fig. 9 is a side elevational view of the base member of the housing;
[0012] Fig. 10 is front elevational view of the base member of the housing;
[0013] Fig. 11 is a bottom side view of the base member of the housing;
[0014] Fig. 12 is a rear elevational view of the base member of the housing;
[0015] Fig. 13 is a cross sectional view taken along line 13-13 of Fig. 10;
[0016] Fig. 14 is a cross sectional view taken along line 14-14 of Fig. 10;
[0017] Fig. 15 is arear perspective view of the seal member of the housing;



di scl osure; [0004]Fig. 2 is a rear perspective view of the gage; [0005]Fig.
3 is a perspective cross sectional view of the gage; [0006]Fig. 4 is a

per spect iwe 20rie®2008ect i onal view of the gage; [0007] Fi gPCH/US01&/0p@sEpecti ve
cross sectional view of the gage; [0008]Fig. 6 is a cross sectional side
view of the gage; [0009]Fig. 7 is a rear perspective view of the base
menber of the housing; [0010]Fig. 8 is a front perspective view of the base
menber of the housing [0011]Fig. 9 is a side elevational view of the base
menber of the housing;

[0018] Fig. 16 is a front perspective view of the seal member;

[0019] Fig. 17 is a front elevational view of the seal member;

[0020] Fig. 18 is a cross sectional view taken along 18-18 of Fig. 17;
[0021] Fig. 19 is a cross sectional view taken along line 19-19 of Fig. 17;
[0022] Fig. 20 is a rear elevational view of the seal member;

[0023] Fig. 21 is side view of the seal member;

[0024] Fig. 22 is a front elevational view of the cover;

[0025] Fig. 23 is a cross sectional view taken along line 23-23 of Fig. 22;
[0026] Fig. 24 is a cross sectional view taken along line 24-24 of Fig. 22;
[0027] Fig. 25 is a rear elevational view of the cover;

[0028] Fig. 26 is a side elevational view of the cover;

[0029] Fig. 27 is a front elevational view of the diaphragm;

[0030] Fig. 28 is a cross sectional view taken along line 28-28 of Fig. 27;
[0031] Fig. 29 is a perspective view of the motion detection mechanism;
[0032] Fig. 30 is an exploded view of the motion detection mechanism;
[0033] Fig. 31 is a perspective view of the beam and magnet mounting assembly

of the motion detection mechanism;

[0034] Fig. 32 is a front elevational view of the cap;

[0035] Fig. 33 is a bottom view of the cap;

[0036] Fig. 34 is a rear elevational view of the cap;

[0037] Fig. 35 is a front elevational view of the mounting bracket;

[0038] Fig. 36 is a cross sectional view taken along line 36-36 of Fig. 35;
[0039] Fig. 37 is a perspective view of the helix;

[0040] Fig. 38 is a perspective view of the helix housing;

[0041] Fig. 39 is a top plan view of the helix housing;

[0042] Fig. 40 is a side elevational view of the helix housing;

[0043] Fig. 41 is a left end view of the helix housing;

[0044] Fig. 42 is a cross sectional view taken along line 42-42 of Fig. 40;



[0012] Fig. 10 is front elevational view of the base nenber of the housing;
[0013]Fig. 11 is a bottom side view of the base nenber of the housing;

[ 0014] Fi gwoRR1/®2@8r ear el evati onal view of the base nemb@rusedlowb@shousi ng;
[0015]Fig. 13 is a cross sectional view taken along line 13-13 of Fig. 10;
[0016]Fig. 14 is a cross sectional view taken along Iine 14-14 of Fig. 10;
[0017]Fig. 15 is a rear perspective view of the seal nenber of the housing;
WO 2010/ 102008PCT/ U S2010/ 026057 [0018] Fig. 16 is a front perspective view
of the seal nmenber;

[0045] Fig. 43 is a rear perspective view of an alternate embodiment of the
pressure gage of the present disclosure;

[0046] Fig. 44 is a rear perspective view of the pressure gage of Fig. 43 including
a mounting apparatus;

[0047] Fig. 45 is an enlarged partial perspective view of a locking member of the

mounting apparatus;

[0048] Fig. 46 is a rear elevational view of the mounting apparatus;

[0049] Fig. 47 is a side elevational view of the mounting apparatus; and
[0050] Fig. 48 is a front elevational view of the mounting apparatus.
DETAILED DESCRIPTION

[0051] A gage 10 according to the present disclosure is shown in Figs. 1 and 2.

Gage 10 may be a pressure gage adapted to sense and indicate a measured pressure,
which may be a differential in pressure between the pressure of a first fluid and the
pressure of a second fluid. Gage 10 includes an enclosure 12 having a housing 14, a
cover 16 removably coupled to housing 14, and a generally linear central axis 32.

[0052] Housing 14, as shown in Figs. 7-21, includes a base member 18 and a seal
member 20 removably coupled to base member 18. Base member 18 includes a
generally cylindrical peripheral side wall 22 extending from a first end 24 to a second end
26. Side wall 22 includes a generally circular peripheral first rim 28 at first end 24 and a
generally circular peripheral second rim 30 at second end 26. Side wall 22 and first and
second rims 28 and 30 are located generally concentrically about axis 32. Base member
18 includes an end wall 34 located within side wall 22 adjacent to, but spaced inwardly
from, second end 26. End wall 34 is generally perpendicular to axis 32. End wall 34 is
connected along a generally circular peripheral edge to the interior surface of side wall
22. Base member 18 includes a front chamber 36 located within side wall 22 between
first end 24 and end wall 34. End wall 34 includes a generally circular pressure relief
port 38 in communication with front chamber 36. A pressure relief plug 39 is removably
located in pressure relief port 38 to seal port 38. First rim 28 forms a first opening 29,

and second rim 30 forms a second opening 31. Side wall 22 includes a plurality of
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[0019] Fig. 17 is a front elevational view of the seal nmenber; [0020]Fig. 18
Is a cross sectional view taken along 18-18 of Fig. 17; [0021]Fig. 19 is a
cross secwpeanal102008w t aken along |ine 19-19 of Fig. 17; PLOAB2}1I0gk0520 i s a
rear el evational view of the seal nenber; [0023]Fig. 21 is side view of the
seal nmenber; [0024]Fig. 22 is a front elevational view of the cover;
[0025] Fig. 23 is a cross sectional view taken along line 23-23 of Fig. 22
[0026] Fig. 24 is a cross sectional view taken along line 24-24 of Fig. 22;
[0027]Fig. 25 is a rear e]evational view of the cover;

mounting apertures 35, for example four mounting apertures 35, spaced generally

uniformly apart from one another about axis 32. Each mounting aperture 35 is located

between end wall 34 and second rim 30. Each mounting aperture 35 includes a generally

linear proximal edge located adjacent end wall 34, a generally linear distal edge 37

spaced apart from and generally parallel to end wall 34, and a pair of spaced apart

generally linear side edges that extend between the proximal edge and distal edge 37.

The side edges are inclined toward one another as they extend toward distal edge 37.

[0053] End wall 34 includes a recess 40 having a generally circular peripheral

edge 42 and a bottom wall 44. Bottom wall 44 includes a centrally located generally

planar portion and an annular side wall portion that extends around the planar portion.

The side wall portion of bottom wall 44 extends from the planar portion to edge 42 in a

generally concavely curved manner in the form of an arc of a circle. Recess 40 forms a

rear chamber 46 on the opposite side of end wall 34 from front chamber 36. Edge 42

forms an opening in communication with rear chamber 46. Edge 42 is generally

concentrically located about a linear axis 48 that is parallel to and spaced apart from axis

32. Bottom wall 44 includes a generally circular port 50 located generally concentrically

about axis 48. Port 50 is in fluid communication with front chamber 36 and rear chamber

46 and places front chamber 36 and rear chamber 46 in fluid communication with one

another. A generally circular groove 52 is located in the exterior surface of end wall 34

and extends generally concentrically about axis 48 and edge 42 of recess 40. End wall 34

also includes a generally circular port 56 in fluid communication with front chamber 36.

Port 56 is located radially outwardly from recess 40 and edge 42 with respect to axis 48.

An annular groove 58 extends concentrically about port 56 in the outer surface of end

wall 34 and is configured to receive a resilient elastomeric gasket 60, such as an O-ring.

A plurality of connector members 62 are attached to the exterior surface of end wall 34

and are spaced generally uniformly about axis 48 and radially outwardly from edge 42 of

recess 40. Each connector member 62 comprises a generally U-shaped stirrup extending

outwardly from and generally perpendicular to end wall 34. First rim 28 of side wall 22

includes a generally circular groove 66 configured to receive a resilient elastomeric



[0028] Fig. 26 is a side elevational view of the cover; [0029]Fig. 27 is a
front el evational view of the diaphragm [0030]Fig. 28 is a cross sectional
vi ew t akewoabumg2008ne 28-28 of Fig. 27, [0031]Fig. 29 i $CA/(SI9/0@ET ve Vi ew
of the notion detection nmechanism [0032]Fig. 30 is an expl oded view of the
notion detection mechanism [0033]Fig. 31 is a perspective view of the beam
and nmagnet nounting assenbly of the notion detection nechanisnm [0034]Fig.
32 is a front elevational view of the cap; [0035]Fig. 33 is a bottomview
of the cap;

gasket 68, such an O-ring. First end 24 of side wall 22 is externally threaded. Second

end 26 of side wall 22 includes a notch 70 adjacent port 56. Base member 18 may be

formed from a plastic material.

[0054] Seal member 20 of housing 14, as shown in Figs. 15-21, includes an inner

surface having a recess 74 forming an external chamber 76. Recess 74 includes a

generally circular peripheral edge 78, a generally planar bottom wall 80 and a curved side

wall 82 that extends between bottom wall 80 and edge 78. A generally circular annular

groove 84 extends generally concentrically about edge 78 of recess 74 and about axis 48.

Generally C-shaped members 88A and 88B extend outwardly from the inner surface of

seal member 20 and are arranged with respect to one another in a generally circular and

annular manner generally concentrically about axis 48. A chamber 90 is formed

between C-shaped members 88A-B. Gaps 92A-B are formed between respective ends of

C-shaped members 88 A-B and are in communication with chamber 90. A groove 94

formed in the interior surface of recess 74 extends generally linearly outwardly from gap

92B to a distal end spaced apart from side wall 82. A groove 96 is formed in the interior

surface of recess 74 that extends generally linearly from gap 92A to side wall 82.

Grooves 94 and 96 are located in alignment with one another and extend generally

radially outwardly with respect to axis 48.

[0055] Seal member 20 includes a first fluid conduit 98. First fluid conduit 98

includes a first fluid passageway 100 having a first port 102 formed in the distal end of

first fluid conduit 98 and a second port 104 formed in side wall 82 of recess 74. Second

port 104 of first fluid passageway 100 is in fluid communication with external chamber

76 of recess 74 and groove 96. An ear 106 is attached to the circular peripheral edge of

seal member 20. Ear 106 includes a generally planar inner surface 108. A second fluid

conduit 110 is connected to ear 106. Second fluid conduit 110 includes a second fluid

passageway 112 having a first port 114 at the distal end of second fluid conduit 110 and a

second port 116 formed generally concentrically within inner surface 108 of ear 106. A

plurality of posts 118 are attached to the exterior surface of seal member 20 and extend

outwardly therefrom. Posts 118 are generally uniformly spaced about axis 48. Each post



[0036]Fig. 34 is a rear elevational view of the cap; [0037]Fig. 35 is a
front el evational view of the nmounting bracket; [0038]Fig. 36 is a cross
sect i onalwoi2zew/®a08n al ong | ine 36-36 of Fig. 35; [0039PFEIrgiS2@#/026952
perspective view of the helix; [0040]Fig. 38 is a perspective view of the
hel i x housing; [0041]Fig. 39 is a top plan view of the helix housing;
[0042] Fig. 40 is a side e]evational view of the helix housing; [0043]Fig.
41 is a left end view of the helix housing; [0044]Fig. 42 is a cross
sectional view taken along |ine 42-42 of Fig. 40;

118 is configured to be releasably engaged by a connector member 62 of base member 18
to releasably couple seal member 20 to base member 18. Seal member 20 may be formed
from a plastic material.

[0056] As shown in Figs. 22-26, cover 16 includes a ribbed generally circular
peripheral rim 122 that surrounds a clear lens 124. Rim 122 is internally threaded and is
configured to be threadably engaged to first end 24 of base member 18. Rim 122
includes a generally circular and annular planar surface 126 that is configured to engage
gasket 68 when cover 16 is coupled to base member 18. Gasket 68 thereby creates a fluid
tight seal between first end 24 of base member 18 and cover 16. Cover 16 is selectively
removable and replaceable on base member 18. Cover 16 may be formed from a plastic
material.

[0057] Gage 10 includes a flexible diaphragm 130. Diaphragm 130 includes a
rigid generally disc-shaped circular diaphragm plate 132 concentrically located about axis
48 and generally perpendicular to axis 48. A post 134 extends outwardly and generally
perpendicular to the inner surface of plate 132 along axis 48. The proximal end of post
134 is coupled to plate 132. The distal end of post 134 includes a plurality of finger-like
gripping members 136. A connector member 138 is coupled to the distal end of post 134
by gripping members 136. Connector member 138 has a curved surface such as a curved
spherical surface of a ball or sphere. Connector member 138 may be formed as a
spherical ball and may be formed from a metal material that is ferromagnetic.

Diaphragm 130 also includes a generally annular resilient and flexible diaphragm
member 140 extending around diaphragm plate 132. Diaphragm member 140 includes
an inner generally circular edge coupled to the outer circular edge of diaphragm plate

132. Diaphragm member 140 includes a circumferential circular rim 142 having a
generally oval-shaped cross-section. As shown in Fig. 28, diaphragm member 140 is
curved between the inner rim and outer rim 142 of diaphragm member 140 in the general
shape of an arc of a circle such that diaphragm member 140 has an annular inner

convexly curved surface and an annular outer concavely curved surface.



WO 2010/ 102008PCT/ U S2010/ 026057 [0045]Fig. 43 is a rear perspective view
of an alternate enbodi nent of the pressure gage of the present disclosure;
[ 0046] Fi gwO2410/®2@8r ear perspective view of the pressur@Cgaper1of2dsy. 43

i ncludi ng a nounting apparatus; [0047]Fig. 45 is an enlarged parti al
perspective view of a |ocking nenber of the nounting apparatus; [0048]Fig.
46 is a rear elevational view of the nounting apparatus;

[0058] Diaphragm 130 is coupled to base member 18 by seal member 20. Rim
142 of diaphragm member 140 is located within groove 52 of base member 18 with post
134 extending from rear chamber 46 through port 50 in bottom wall 44 of recess 40 and
into front chamber 36 of base member 18. Connector member 138 of diaphragm 130 is
thereby located in front chamber 36. Rim 142 of diaphragm member 140 is also located
within groove 84 of seal member 20 when seal member 20 is coupled to base member 18
by connector member 62. Rim 142 creates a fluid tight seal between groove 52 and
groove 84 and between base member 18 and seal member 20. Gasket 60 engages inner
surface 108 of ear 106 to create a fluid tight seal between ear 106 and base member 18.
Second port 116 of second fluid passageway 112 is in fluid communication with port 56
in base member 18 and is thereby in fluid communication with front chamber 36 of base
member 18. Gage 10 includes a first fluid chamber 146 comprising external chamber 76
of seal member 20, and a second fluid chamber 148 comprising front chamber 36 and
rear chamber 46 of base member 18. First fluid chamber 146 and second fluid chamber
148 are sealed fluid tight from one another by diaphragm 130. First fluid chamber 146 is
in fluid communication with first fluid passageway 100 of first fluid conduit 98 and first
port 102. Second fluid chamber 148 is in fluid communication with second fluid
passageway 112 of second fluid conduit 110 and first port 114.

[0059] Each fluid chamber 146 and 148 may be placed in fluid communication
with a respective source of fluid. If desired, one fluid chamber may be placed in fluid
communication with the atmosphere. First fluid chamber 146 is separated from and is
sealed fluid-tight from second fluid chamber 148. Plate 132, post 134 and connector
member 138 move along axis 48 in response to a differential in pressure between the
pressure of the fluid in the first fluid chamber 146 from the pressure of the fluid in the
second fluid chamber 148. C-shaped members 88A-B are configured to space diaphragm
plate 132 from the interior surface of recess 74.

[0060] Gage 10 includes a motion transmitting mechanism 154 including a
motion detection mechanism 156. Motion detection mechanism 156, as shown in Figs.

29-31, includes a mounting base 160 coupled to end wall 34 of base member 18 by a



[0049]Fig. 47 is a side elevational view of the nounting apparatus; and
[0O0O50]Fig. 48 is a front elevational view of the nounting apparatus.

DETAI LED WB3CR/®BTI0®N [ 0051] A gage 10 according to the pPesamRodios@sdsure is
shown in Figs. 1 and 2. Gage 10 may be a pressure gage adapted to sense and
i ndi cate a nmeasured pressure, which nmay be a differential in pressure
between the pressure of a first fluid and the pressure of a second fluid.
Gage 10 includes an enclosure 12 having a housing 14, a cover 16 renovably
coupled to housing 14, and a generally linear central axis 32.

[ 0052] Housi ng 14, as shown in Figs. 7-21, includes a base nenber 18 and a
seal menber, 40, [ ¢APYAR|VixGAURLERL R, RASFIIBAST |fc 08 e MRIRE ixdEn) NI Udes
a generally cylindrical peripheral” side waFl 22 extending froma first end
24 to a sedeRdnéndecdnd ehil de4 Wildun@i2Ze base [1 60 e halegenenahllyplaharabised surface
peripheral first rim28 at first _end 24 and a generally circul ar peripheral

second ri m!86 ahtirsserbHF BN srperally plangarecessed sftpce il p8 thagerdsdenimar i ns 28
and 30 are : - -al4l Il I j ephegper 18
el udes. anang aa T e g AR oL A gha 2R th s FRO RIS paced
i nwar dl y f rsorfpcesk®anderenadly2@Giralleh o seadskedBdirfase geheMabhynglerspéhdnlsal ar t o
axis 32. End |1 34 i s connected al a generally circul ar. peri pheral
edge 10 t hensIHiks erBrardl NI e cie WEH 19 e pial s CHER DRI S HOF R RALs a
front chambgres suedt R WakhimAn&d oR) iﬂ@lhhes@géﬁ%%a‘lﬁ%nfaf b&ttor® Bef4 1and end

wal | 34. End wall 34 includes a generally circular pressure relief port 38
i n conmmuni dhatiiogengiallly parablet tooheasrslsugigee KO8 rkastom surfask i1é2 eptendy BON| s

renovabl y | ocat.ed i ressure reljef .port.38 to al port 38. First rim 28
fornms a fiﬁg?ﬂ%ﬁ@%#ﬁ@9§§¥3§ﬁ§eg@&éﬁaf °HW§ﬁﬁ¥%?%@fa second opening 31. Side
wal I 22 ingoesigs a plAirallichily 8ExiblBd theAghbBPEmtiveRd Poamf1gn ie&apRidaof our

nmounting apertures 35, spaced generally uniformly apart from one another
about axi s Memuntiga ppserkOOY Higstaprrly/daad suendswialp3hpebpsp atoprhsh 1 &nBesmll’434 and

drim , . ‘ | o
oroxt i ediautes iR As AR R 17y PRGN 78 BILB L sl MEge
37 spaced dparnf nfouating@bted60eBaihyl 7p@k@hdefrormdirereadd wab land@disedndrfacepedor of

spaced apart generally |inear side edges that extend between the proxi mal
edge and ditQvads %ftj’éf‘@#.179rr$§ne§iﬂbépaé%}&g§° MeSPRrRd e drap iReFred netasdOfer as

they extend,fawand 194S¢ & antH@es&y cor{dﬂ?ﬁ?’]]fcrﬁgl k) ﬂlagsﬁe {nRL BeESo plae%?S 40

havi ng a generally circul ar periphera
leaf spring having a generally planar top surface 180 and a generally planar bottom

surface 182 that is generally parallel to top surface 180. Beam 174 is resiliently flexible
along its longitudinal axis 184 and may be formed from metal or other materials. The
length, width and thickness of beam 174 may be selected as desired to provide beam 174
with a desired spring rate. Second end 178 of beam 174 includes transversely spaced
apart apertures 186A-B. Second end 178 of beam 174 also includes an aperture 188
located inwardly from second end 178 and apertures 186A-B. Aperture 188 is located
generally centrally between side edges of beam 174.

[0062] A holder 192 is coupled to second end 178 of beam 174. Holder 192
includes a generally planar base plate 194. A pair of transversely spaced apart locating
members 196A-B extend upwardly from a generally planar top surface of base plate 194.
Locating member 196A extends through aperture 186A and locating member 196B
extends through aperture 186B of beam 174 such that the top surface of base plate 194 is

located adjacent bottom surface 182 of beam 174. Base plate 194 includes an aperture



edge 42 and a bottomwall 44. Bottomwall 44 includes a centrally |ocated
general ly planar portion and an annul ar side wall portion that extends
around t hwopbawv@eoogorti on. The side wall portion of bot PORUsSa/0ZD5EXE ends
fromthe planar portion to edge 42 in a generally concavely curved manner
inthe formof an arc of a circle. Recess 40 forns a rear chanber 46 on the
opposite side of end wall 34 fromfront chanber 36. Edge 42 fornms an
opening in comunication with rear chanber 46. Edge 42 is generally
concentrically located about a linear axis 48 that is parallel to and
spaced apart fromaxis 32. Botton1ma|| 44 includes a generally circul ar

port 50 lo t y t n fluid
connunlcatﬁ%ﬁ%aﬁgﬁpgﬂﬁ%%%uﬁgggggl{ fﬂ@@*@ @aﬁ%%) %&h§§gg§ﬂ ront
chanber 36 famdbiseglate hodrbleng é§p0stngf dldu ezﬂge@aﬁﬂwancsm and arigh disal adgetoier . A
generally circular groove 52 is located in the exterior sutface of end wall

34 and ext &RY8 lganbiearng crbhterielieal Py ndpdii axpéicks? %C%%@Ja@nbﬁo recess
40. End Walahd%ﬂw?éﬁ&l? ffdi'x? LR e SRNG RL Y1 rl&%@aclp%ﬁ m!é F)l)éléeg204

conmuni cation wt ront chanber 36. Port 56 1s 1ocated y outwardly
fromreces ﬁlaﬂmganGbpadgmtallaldmctnlﬁlgumdpemceivte aalive nzﬂe&,nem()&mhuiltsathguemove 58

ext ends concent out. .port 56 h o r surfacge . of
ond s confrEr iy dabar B Rpdusy 1 e a3 and Y dolERafo sorce dThots  an
0-ring. A plihabit At@éhrﬁ&ﬁ@%@{ 20%8 ced Qﬁar@ﬂ‘rﬁm@r%%&%ﬂeﬂ%d%g% erior

surface of end wall 34 and are spaced generally uniformy about axis 48 and
radially odt86&/a|Adﬂa9hrﬁ¢rttm2@dig@20‘8zs ofnfreecssto benaghaadrllyatindedan direstisentag?

anr i 1y ARP RBRACIETaYE BoBRmoRalerodh REprar T 380 oh Nadhapdr g pos

i ncl udes a rgneficilytteiHes Ubidfec@i aRYideB 638 Pakt IBurad 5 i 13X MepiRradi®IBh i ent
el astoneric gasket 68, such an O-ring. First end 24 of side wall 22 is

ext er nal | y t© hicendend | Bbeldiramehid speh grat srosemogiaf pige § Fofidiarhraem éé@ H101F9
d t

0054 Seal hiziiian 00 TaRER fftteRRy bELIRR g A PARLASE 1o AR SEUY

i nner surf dhed blawibeg 148 pesaks aZérréstbmhng Meﬂwhmm&orﬂmﬁne B of BearRQMSS 74

i ncludes a generally circular peripheral edge 7 a generally planar bottom
wel | 80 andd Ofgivedgre00hy raientnaending b 1%%%1\wlééﬁx156§i*om wal | 80 and

edge 78. Aj @f«mra' | Wb GHIALCBR M A S 95Y §156 o fd-S UL5ALARS Aibdment
concentri cal about edge 78 of recess 74 and about axis 48 nera |y

C- shaped nmmhamsraglnaSgnﬁgﬁtcea(djesmhemmmmlsm F1Ronclvdes a bmem sljudtacet of
seal nmenber 20 a re rran ed wt ect to one a er in.a generally
rroular a4 TS PE P B e o O g BRtuc0 A Sougn
chanber 90 g, Fadcorgres vb&h\Ween BorshaRRR B BRL%He88M B in @aPsendifirBnasre, f or med
bet ween respective ends of C-shaped nenbers 88A-B and are in comuni cation
wi th chanb@iangoplag igelodwe a%nqtr@}lyrebnmrbqttl@m $unifaee 1rmng9gﬁrmfarw1tljrrre¢eé@féiss 74
ext ends general | arI rdI frrom.gap 92B 10 nd aced
apart 1rom g i Ar05 Ry BEBA G s AlerteRed et BB sy PREPERE G,
recess 74 thaah 194t %dsmmﬁf@éﬂtyndmmam Sheludesm gaip 0P BAedro 2 56 Spatively82.

G ooves 94 and 96 are located in a%égnnent wi th one anot her and extend
gener al | y rcatsngdingypupyargkyragd jrapprersehelspracach gdgef Botipm acpeﬂgvsptS@amb%?riﬂer 20
i ncl udes a | i t F f.lul es a first
fluid passé%%%%@mﬁ%%hggﬁﬁﬁg&k2#?%??lhaﬁ(xfé%hggﬁﬁgg&#ﬁht%ehg #g end of
first flui ¢xeadgittanO&rehdioaxsetsandppag tratd djubatenethectiunsind2] 2akd indRided
recess 74. Second port 104 of first fluid Eassagemay 100 js in fl

cormmuni cat i*dAP AIEHMERt BERRET ehreaopeifuckes! igrubdrady 1f ideRficgt %@@r%gmﬁﬂnear

106 is att %ﬁﬁfs‘énén@ n{e%eFQIAP Ufﬂj’ cﬁ&itﬂn@ﬁ't%éhb&%@ iOforfie@in ﬁ'I@ P&LraldBrmBan 106
i ncludes a generally planar 1 nner surface 108. A second fluid conduit 110

is connecteﬁnmaﬂﬁahanﬁme8@¢umhﬂkkmgdﬁﬂdb@dmmnbbﬂmmmuﬁidﬁmfmgasmumdwﬁhU|d

passageway 112 i fir 14 at th f second fluid
Condurs 1) oonarae LB afbrapb e B sebihaih by hesiEs adinedSFRY i ¢ i n
i nner sui f agendA8 tﬁhsx%@iel;l% otwRIdYf @binte¥cP§idPesiop adfBidd® nRbhagdigd to the
exterior surface of seal nenber 20 ‘and extend outwardly therefrom Posts

118 are generally uniformy spaced about axis 48. Each post
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118 is configured to be rel easably engaged by a connector nenber 62 of base
menber 18 to rel easably couple seal nenber 20 to base nenber 18. Seal
menber 20wWoreyld®2Gosr ned from a plastic material. [0056] RETAISR4M/02605Fi gsS.
22-26, cover 16 includes a ribbed generally circular peripheral rim 122
that surrounds a clear lens 124. Rm 122 is internally threaded and is
configured to be threadably engaged to first end 24 of base nenber 18. Rm
122 includes a generally circular and annul ar planar suiface 126 that is
configured to engage gasket 68 when cover 16 is coupled to base nmenber 18.
Gasket 68 thereby creates a fluid tight seal between first end 24 of base
menber 18 . e i i bl e
on base meabarodazs s EREA iR 158, IBpRANAHEA lenitRr 2] FRBE | ERleRARP

[ 0057] Gage 1ih@ai dicthludigs 226 tHae xxtbhd telinayisetg o k301 84Dindpfenaghy paAlleincldutes a
rigid generallé di sc-shaped circul ar di aphragm plate 132 concentrically

| ocat ed absdee ald &f bpstoahligementansbsser e d@p agiuaimeang meiber 228 and hodem 134

extends outuuihoh AthiPOLL allycRRf REAHLGH Blcsl bR 17RNRE aRUbIAGERC! Dl ate
132 along axis 48. The proximal end of "post 134 is coupled to plate 132.

The di st al adpgmerdt vadsoneldthencl udes a plurality of finger-1like gripping

menbers 13 connector nenber 138 is coupl to the distal 0 st
T34 by ot AP nent pang 36° SELELL BECRBRBLE |18 HABIE SEEDS PaEE such
as a curved|sNgs hedlbes2td BEELL par @Péphc&lrapﬁﬁ%ﬂgene@ﬁmﬂﬁeﬁﬁl% deRAREafd1y 38 may
be formed as a spherical ball and may be formed froma nmetal material that

i s ferromgnaeniding [€ysa238r geh 3@ 33 limduden eh iikedrdly réanding lin2 Eraihedistabyid i ent
d flexible diaph 0 di d. diaph te 132.
o 110 g s SIS 40, LSOOG, SR AR LS R

the outer Qhﬂoﬁglﬂllrir? 284iged RE 20D apbtagmdplsahént queznbemazpbﬁca@maa‘]ﬁmnt 140
includes a circunterential circular rim142 having a generally oval - shaped

cross- sect ingnbeag23 guignd pefwepylegs 832 af dpmpiagmerabi a0 ¥l fingerdlpendptween

e e TGRSO D e PR O D i

i nner convexdjugtnadit viethber 2 f Agel @pddastnann tleaibeo22 B0 tomsiay aleynbet2¥@dhile

surface. allowing bottom adjustment member 214 and top adjustment member 222 to move along
slots 236 with respect to clamping member 230. Lips 234 of legs 232 are located below
flanges 170 of mounting base 160 and are adapted to engage bottom surfaces 172 of
flanges 170. A cross member 238 having a threaded bore 240 extends between the distal
ends of legs 232. A threaded fastener 242, such a set screw, is located in bore 240 and is
threadably coupled to cross member 238.
[0065] When fastener 242 is in a retracted released position, clamping member
230 and bottom and top adjustment members 214 and 222 may be selectively slid along
axis 184 to place distal edges 218 and 226 a selected distance from second end 178 of
beam 174. Beam 174 extends in a cantilevered manner outwardly from distal edges 218
and 226. The effective bending length of beam 174 between distal edges 218 and 226
and second end 178, and thereby the spring rate of beam 174, may be selectively varied
by the positioning of the distal edges 218 and 226 with respect to beam 174. When
fastener 242 is moved to an extended tightened position, fastener 242 will press top

adjustment member 222 into engagement with top surface 180 of beam 174 and will

press lips 234 of legs 232 into engagement with bottom surfaces 172 of flanges 170 of

-10-



WO 2010/ 102008PCT/ U S2010/ 026057 [ 0058] Di aphragm 130 i s coupl ed to base
menber 18 by seal nenber 20 Rim 142 of di aphragm nenber 140 is | ocated
Wi t hi n grwowvelid®@B8 base nmenber 18 with post 134 ext endiPQf/USR@0ioe@aT
chanmber 46 through port 50 in bottomwall 44 of recess 40 and into front
chanmber 36 of base nenber 18. Connector nenber 138 of di aphragm 130 is
thereby | ocated in front chanber 36 Rim 142 of di aphragm nenber 140 is al so
| ocated within groove 84 of seal nenber 20 when seal nenber 20 is coupled
to base nenber 18 by connector nenber 62 Rim 142 creates a fluid tight seal
bet ween groove 52 and groove 84 and between base nenber 18 and seal nenber

20. Gasket inN r 1.d tight
seal bot nedi uEREBRE d0nNED Ao RER i e B AT BB eh utbdt i
passageway 212 2arnidsh¢ portibtiiof bedmihb&aeeotopwint opomtadptmént hestberedidemdl8 and
is thereby in fluid comunication with front chanber 36 of base nenber 18.
Gage 10 i nclddus Pessedriato lpeksdengpgemsat with secesied srdagsgl 08,af sqyating Rastoer 76

of seal nenfggr 20, and a second fluid chanber 148 conprising front chanber
36 and rear chanber 46 of base nenber 18. First fluid chanber 146 and
second fl ui[@0&@anber Md@oratrasse@ihe thetharnigh tl 54 hlso inrcturies n@oanotrb@tioly

di aphragm 130, First fluid chapber 146.is.in fluid co icationwth first
1l pass A0BHEY I a08of PSP meagiPAS waludiip et pepe 5rodkg ond
fluid chambg hitglaFirktenti28b dng QUEASRE SAY DONIJMhiD 1S BEANGabbi Th Passageway
112 of second fluird conduit 110 and first port 114. [0059] Each fluid

chanber 146nemier 138 Brggkeh2d Qois gerstaliynfoimed as & bentiptite abiagketwibp incudes et | ve

source of fluid.  If Si ane fl yi hamber be placed in fluid
communi cat Pt PP REEeTBURERY ndoPa TR R R o B P AR RemBels AP Pt
fromand i saseab@berd 18 Blatlteg 50 fdchites g€ oatuld 26EatGhardagns348aptdll @t e 132,
post 134 and connector nenber 138 nove along axis 48 in response to a

di f f er ent i dhrepdnbpy saiye a thyeadgd @aro $§bsqpeve 282 &ergfset seew Rod inciugles méorrgndst
fluid ch : f i o j Luj d
urd c a"g;%&_ﬁ%%l&faggﬂrg@e@é&g%%%p%f 2108 s &Pésdﬂ%%tl%i@%a%%ﬁ(l& Jnﬁi%'

chanber 148. shape are confrigure space di aphragm pl ate
132 from t hettbmteadihaving urdeaaall ptylireigiesishd#t ad§E60) teageeildd innglodkke 264 imot i on
transmtting mechani sm 154 inc]uding a notion detectjon nechani sm 156.

Mbti on det EBE MGH Wl PAM BATEY6!3. LTS HEVA I 4 1§ 8dapsst o eXianh dnig dderain
nounting b 2afer %Osugpdﬁlt ﬁl@ t%[?el?d‘]&‘ 2@?{1 éet §&e@f26§‘fi'§§ccg§%§m§ froPnBthp)éxt@riOIf gstener

161 within front chanber 3 Mount1 ng base 160 extends between a first end
162 and a gegohdl Andsilién sedmembengudhasanIBoing rricodesoendyane salstrgwil@nar

rai sed surface 166 at first end 162 and a generally planar rec ed surface
165 that  eXtGRREEr e e Ge b 1o tap QOLhRe ara amiekh PRBEChSEY QOLakbnd end
164 of mmounbi&dePaees I&QcreRaic28aysbl haGR11}66taled 198 assiRUl NreP@dPABRL it O
recessed surface 168. Munting base 160 al so includes outwardly extending

fl anges 170ongdiadinabspewithveipyctds beaskietal Orig eishat gaiecigrelower firseews Burface
168. Each fIan% 170 |ncé59£s %wE§Q§§Zﬂ% SE%%ﬁ%%ﬁfgﬁg m§§k§%%%3%72 that is

respeet, to second en %
general |y parallel 10 recéssed surf surrac Xtends from

second end alifiderdt@@redld R Sat exdndsGztwéenmmbitonnehrkas 68 88l a top surface 270 of
bracket 250. Opening 266 includes a central axis 272 and two generally rectangular slots
274 diametrically opposed to one another on opposite sides of axis 272. Axis 272 is
generally parallel to and spaced apart from axis 48. Axis 184 of beam 174 intersects axis
272 and axis 184 is generally perpendicular to axis 272 when beam 174 is in an unbiased
condition. Bracket 250 includes outwardly extending projections 276A and 276B
extending outwardly from top surface 270 that are located on opposite sides of opening

266. Projections 276A-B are diametrically opposed with respect to axis 272.
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[0061] A resiliently flexible and bendabl e cantil evered beam 174 is coupl ed
to nmounting base 160 by a fastener 175 and to end wall 34 of base nenber
18. BeamWwdaoimmwbawdes a first end 176 and a second end PCE/USBIHR608Nd 176
is coupled to raised surface 166 of nounting base 160. Beam 174 extends
fromfirst end 176 and rai sed surface 166 toward second end 178 generally
parallel to and spaced apart fromrecessed surface 168 when beam 174 is in
an unbi ased condition. Beam 174 may be in the formof a plate or |eaf
spring having a generally planar top surface 180 and a generally planar
bottom surface 182 that is generally parallel to top surface 180. Beam 174
isresilie erX| | I I f or med
fron1netalqbé Ather E%‘%%%%P%Ph¥%ﬁhﬁgﬁg?ﬁga§? %§k§3%§ g@ﬂcss ?ﬁbean1174
may be sel éoudfe 284 Heshg e€irdt @n@tz@@hrdﬂseb@arrenlimswﬁlﬂat a@%i indddspr diftglarat e.
Second end 178 of beam 174 includes transversely spaced apart apertures
186A- B. SedBrEngnrll1ZP8 spreedenast frpm %%&?nm@maﬁil eiR %@P%?%O@@snd Belt ed

i nvardly from Fﬁﬁ&mﬁ ElihobriRRad Anekhiteede 18R Bon AL Sl 1 | ocat ed
generally centra bet ween si d es of beam 174. A ho 192 is
coupled to %emmmildemﬂ Z%nolﬁldmmwaptmﬁ,re 296l atignedl ®2h iapm’umd é% aoge azas arty

pl anar base pl ate 194. A ir of t sely spaced art menber s
06AB oxt ehETHIL A eDh G o) S5 xS Peecur Pocid o bams at o
194. Locat isghndRAR a1 D0 AN 6L RAE! gy EdHcOMBRaIRPRILEEEs 2BORetRBEL 4 ALRLIUBGdgE DT

196B extends through aperture 186B of beam™174 such that the top surface of
base pIate3994nd98ﬁ6méﬁébféa?é@bnt bottom surface 182 of beam 174. Base

pl ate 194 des a ert al i ned ure 188 in .heam 174. A
Phree- 51 ded0ell 300 HEREsat usdiftary Profe i BeRet B G Eohd 35 Bt ng
si de edges 300 aheao? ﬂhaélsaﬂ do@h@lﬂg:aaoﬂw&hal chedger 306 fhaaen defdeat fiseaend end
178. Hol der 192 includes a receptacle 202 | ocated adjacent to and outwardly

from seconde@rﬁlé epgtgvads 2p@and 34andradeyielaéd® Homsingheddipeldes w@k@ﬁ 204
h t

att achmont Sengatt 5 Be PSRNl BaliRERk 47 ofeLilr B TEMREA028.00 1 s
coupl ed to Ssop 1fnameerk8520@fe leegaatidald lochtetialdjnmntﬁrmﬂe&@ﬁ&d&dgm&@o@&part

fromdrive magnet 206 anngIaX|s 184. Attachnent %%net 208 i s conflgured
to be magnelraad pir dimelsing ‘PRPOa‘?drt@é)tne@B?fP‘éfc‘fm]éFFdP Gateirgt: NP MeEiRect or

menber 138 xqf) ofli 1%9&15@9%8r&>%ﬁ1até?§ hﬁ&b%%@t BRORRE 48 SRODRL AR oY Alibgghes
connect or nenber st 134 and pl ate 132 of di aphragm 130 to second end
178 of bearbtddesbels Xlhate comfigneedtto m‘Spepjtla'tbf fit32thof s]@tsaz%rqig)mnhﬁgﬂ% ong axis

48 | t d'ff f t. fl hanb 146
oo Seoonn WS et SHSPRN B8 B ckbh BEEY L gl p el S e obn HognE R4
end 178 of aps%axﬁélﬂtc?& agﬁ‘ﬂr &fregﬁén\f %hﬁ%ﬁ%rs%l@ Back @ﬁ}bshieﬁﬂkf Yy 1m@ﬁldegarbeam 174

al ong axis 184. Mot i on detection nmechani sm 156 al so includes a spring
rate adj ustowenard IttaadmgrﬂrmﬁzM agg nirpglignalydlexdilefingas il 0 ntiathed ite adpta end

i ncludes a ?Ott%ghaqiﬁﬁg ahb%%w?l4 | o teda%q% een. ecg&seglayrface
168 of nmounting bas PF’ Prace 1é§ ot beam 174 "Bot f'om

adj ust ment frRebEIG iAdthdésan dhtérhﬁt@ﬁ&ﬁ? aAs §nom @fFigs. pil ap@n2 mmes 316ckadi ng a
general ly planar bottom surface in gagenent with recessed surface 168 and

a gener al | yogstegriy oppepitestidespd sideryv cpagertendifiom hetrrepeetinerams 318m of
beam 174. I

respectlveI§£ en |%§k3ﬁp&gr y aﬁﬁ%@P%%§V§%§§ @ rJ%?gg%%J£Q§£ﬁ%%&bottom
adj ust nent fmbearspé’c‘tﬁe sBptrhanbadjl 0staenikisBy2he n ddtdial twardekomteandawall

general ly |jinear distal edge 218 extending transversely to XIS 184. Spring
rate adj ust%%ﬁ?cmfge%gﬁpé%oziﬁora}eé SIWFEN G280y %fapa%ﬁs Ornfpeip 222

const r uct edndihe 4s LAty @Iah%(?e 41 bR biSaler FRONGH A3100R AT R B
menber 214. Top adj ust nent nber 222 is forned in the general formo
general ly pﬂﬁn@pomMaBé2dnmexmnwudEwmdb@Hnenabmyn@bamamﬂB@EtH@usugﬁ&te |n
engagenent mﬁthéiqggiyrf%gﬁ %80 of .heam 174. Top adj ustnent nenber 222

i ncl udes a FPMPT ra ARl et ditisver sel y and outwardly from each side
of top adjustnent nechani sm nmenber 222 with respect to axis 184. Top

adj ust rent nmenber 222 includes a generally linear distal edge 226 that
extends transversely to axis 184 and generally parallel to distal edge 218
of bottom adj ust nent nenber 214. Top adj ustnent nmenber 222 and bottom

adj ust ment member 214 are |ocated on oppﬁ§|te si des of beam 174 and are

| ocated in alignment with one another.



[ 0064] Spring rate adjustnent nechani sm 212 al so includes a generally

U- shaped cl anpi ng nenber 230 having a pair of spaced apart and generally
paral | el wowawaroddog ext endi ng | egs 232. Each | eg 232 i neCuasgo1am026080ar dl y
extending lip 234 at the distal end of each I eg 232. Each leg 232 al so

i ncl udes an upwardly extending slot 236 that extends through lip 234 and

| eg 232. Bottom adj ust ment nenber 214 and top adjustnent nenber 222 extend
bet ween | egs 232 of clanping nenber 230 with fingers 216 and 224 | ocated

Wi thin respective slots 236 of |egs 232. Fingers 216 and 224 coupl e bottom
adj ust ment menmber 214 and top adjustnent menber 222 to clanping nenber 230

whil e aIIo botto : 222
to nove aI JI ots ?fgg La%gbegg{m% %%g]ﬁ%?‘ﬂ%ﬁ%g 3l 1%’%%%‘3@%5@%5;
| egs 232 ar3€ hal&@ aEfirsbelhd)B\BQf zhrﬁll’tgﬁ:%oriﬁé}lcbﬁf34mwhki3‘2§ 1bcﬁﬁ&s3a6ﬁaﬁl366 are adapt ed

t o engage bott om surfaces 172 of flanges 170. A cross_nenmber 238 having a
t hreaded b&rENING beRiesAdEstsad ieéand PF‘é’OH‘il 1P e aRe s P bysHelto3280lir eaded
fastener 24%,1,&4Ghef a’i?fan%&ﬁ hat t‘%@%%& ?ﬂelﬁ&d Hﬁﬁﬁer%QutasBS‘ft's% Ly sadably
coupled to cross ne er 2 0065 en fastener 242 is I1n a retracted
rel eased pd@QtEhh¢ﬂdhagp&h§nmhﬁb®ahaﬂﬁla@ﬂ3@61Ebhxéﬁlnﬂbpnaﬂﬁustnent

nmenbers 214 and 222 mm sel ect lid alo l.ac i st al
Cagos 216" dromagienc Dealdred i Bely Sof isTate il Biabarlts: WaBufe T4 *hoam
174 ext endsyitiFidt &RMI2 cﬁ‘éﬁéf@%@%@ﬁﬁfna@%&ﬁﬂéﬂ 86 s Qa8 2o &%ﬁs’ing g4 and
226. The effective bending | ength of beam 174 between distal edges 218 and

226 and sedyricbearitig i%anchwgomdq@rdew afisbafs p36 regaticankly eduphesbimseqond wadl293e
sel ectively arled ositioni pg, of the dj.stal 2 nd, 226 with
Cespect o toaniTERY bR R rion B3P SRBeEEN B R aa e b Bac
posi tion, fﬁghﬁ@arseczﬂa W EdupRis@8sont@Rd 33 WS SHEEIB3 6T BBATn fm I AbéneNBAgENENt

with top surface 180 of beam 174 and will press |lips 23 |l egs 232 into
engagenent leatelongateaipinigr $4Hciasgludgsoa mxmaéﬁgégo @fﬁrstr%ldr%ﬁﬁ helis 281 60,

such that t r s t t he
portion of Agg%lﬁlh%f%}%?%\%gﬁ %p Iﬁ%% lb qi%om aZ‘Q g’?ﬁ {&Se ers 3%1114?* ﬁ%*?z
are preSSe$36mh@ﬂkﬂﬁkﬁﬂmE&g&@Qﬁﬁm$r3ﬂﬁﬁmyEme@@&mISMbﬁmﬁﬁmi@B3@8 nmount i ng

base 160. [0066] Mot on transnlttln mechani sm 154 al so i ncl udes a poj nter

rotation mECNAIRTYRZDUE!S e3inds aRtWaEHIE {Tosh AT ¢l AYRPPARITS ditactigR ol WRiISRr al | y
U-shaped %ﬁﬁﬁ&%%@‘;&téﬂéé’ frBﬂl a@usf i’fzsstucﬁ Rt R ot §@836H?ﬂte? 'Bglaﬁcr’e‘é thocated in
front chanber 36 of base nenb . Bracket 2507 s generally forned as a
bent pl at e.wdigldoK poinR5046 nHIelnd éé&@op&w%@fandpamﬁdrv@p@tﬁ% egscopfbntdt second

end 254 that are caupl ed.to, nmounti nbers 258 af e nmenber 18. Bracket
550 1 nel uddueBhiA e 1S o Ran by o BB BRo o uSredEo { hr oadably recst ve
a threaded [ggrg set Sl%l’e%\é\ée%ﬁﬁy cc%ﬁﬁx@sﬁgﬁo@ﬁ{g%ﬁﬁéh;d %l deDifet 3B i¢nd havi ng
a slot adapted to receive a tool such as flat blade screwdriver

and a bott ofwn@mplhmnp&ngi ta bg@hetr%ﬁl%lly ipsariimgififse end 2fadithonsiap L84 throudhe
recei ved |n a nd .wal |.. 34, of base et . screw
es 1 & anpp e 36Eln ERckd: A5G Mo ehind i BB BT RRbodt Ry PR ReB oS o

zero set soew 3fchihS2@EL celfaﬁslbg 284 1sqner et@XxitRit s 072 BrggentllyAldcR§idel ent
seal nmenber such as an 0-ring extends around zero set screw 262 within the

bore of cowdiecti® asyigyehindig 4rl| wrlythat breekes@al ivlecatedin sapp §2Q betwsen étwp 262

and cover r |
direction §€04%§£?H§ éHﬁﬁ?ﬁ%hﬁ% 3g§%§ @i#%ﬁgﬁgi%% ﬁ#ﬁkﬁgég N%p%%§E o either
raise or | OW&utedflnrdstenel‘Bd82)5211p\tﬁeh1‘treas3ﬂectCHpGn8Iﬁbﬂl§ldlx”emieazﬂﬁy sBmae:k@imn%SO

i ncl udes a enerally circul ar opening 266 adjacent first end 252 that
ext ends betareén PRI 2OBmL ﬁaﬁ%sa hgesTnglnghougipe 28t hedi 338@NPOBEASRRL 250.

26 / | | ot
%in:jlngmst ??alcﬁﬁéﬂé[;?%e @el@&%gaxjgm%%ﬁécﬁar% A fr¥R WIRREM B0l fe%ﬁfr%?gu ar 5 ots

|y opposed ne anothe on opposite sides axi s
AXis 272 isegesereally parallel to and spaced apart from axis 48. AXIS 184

of beam 174_intersect s 272 and ax 4.1s neraII rto
oxi 5 270 M eam 5 fared ST s abrR bl <3 o RS el PO38E T horkdes

out war dl'y extendingisicapRe i Bfaske 266 884d. FiAGBs XhandiNPe et ‘ﬂg'li%é/r Hotem t op
surface 270 that are located on opposite sides of opening 26 Proj ections

276A-B are dianetrically opposed with respect to axis 272.
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WO 2010/ 102008PCT/ U S2010/ 026057 [ 0067] Poi nter rotation nmechani sm 248 al so
i ncludes a generally cylindrical housing 284 having a first end 286 and
second eri0288)/10B408st end 286 includes a circul ar first PemaSaaolo2eddD spaced
apart fromand generally parallel to a circular second end wall 292. First
end wall 290 includes an aperture 294 | ocated concentrically on axis 272.
Second end wall 292 includes an aperture 296 aligned with aperture 294
along axis 272. A generally cylindrically curved side wall 298 extends
between first end wall 290 and second end wall 292 and generally
concentrically about axis 272 between a first side edge 300 and a second

de ed . . . . q
Second o dagudesaBb I Es Pletfe YAk BT AT AT OL Bk A PR SURE Rle 57 55
formed bet wegrbd flastsiiedan brakeol ) witlglfas@hé:s 120 0xw@nd (kS hadpdrtsicd 8540418 in298.

Housi ng 284 includes a pair of generally rectangular stop nmenbers 310
attached t dragkeioinlersScalsmafe 85¢mayiprdudta caledgr indicgpinga spspd PBIgIg Py the

respecti Ve'r&ah@fﬂ&)sgﬁaﬁibﬁﬁsmswﬁieﬁ&t)f@ﬂﬂw?@&@%h%%@cm%%célgo and 302 and
are dianmetrically opposed to one another with respect to axis 272. Stop
menbers 3100072 | ocat(egedppisoxncradslacamidddes shetvmieRighi 32534, andfiseednrnd end

walls 290 and 292. Sto nmbers 3 are confjqured to res tively fit
Wt hin- ol otaeBE And PO ORI BeteTor Bk DR OsLe: 5 At b SO Bt | gur ed
to fit closglnoripdchll BpAPERtMIndRirs HOUSInfiGurddo ?él@é%al%l?%h&i%ﬁoﬁn aug of

u

resilient clip nmenbers 312. Each clip nmenber 312 inc es an outwardly
ext endi ng &dges3tbranhdt 250rtbeticbé¢tenen,\and h grirlof epdced geart 36 Hikadepledtd o a

cant 1| ever é0EHATER HAGR0 Pl RlpsFeia h bR Raoutirafo Batielr*416% 10 shown

in Figs. 4in@idbsddord B6HEITigdkd tai&elvediad @g Q8 0P RROSERreSt 2ESsueh tigdt de wal |
298 and extend fromtheir respective arns 314 in _opposite directions with

respect to tehel zehdtH sprewEeimey bpaceeyspé thraugh hose dofawben eqyar 46 fsigpozed

respective enher 0 [ Sa @l A i i I d end
wal | 292 s&%%gﬁﬁat a égé%ngk?%9Pg?#Eﬁ%ﬁégﬁggﬁdg%%ﬁﬁgggﬁgé%%%ﬁggﬁgggﬁenber
310 and cl isppraembrs 31@ Mhinteh stop naddheiei €37 Oe cetfedival breagket pombr 346 de wal |
298 includes. a projecting ribbed ﬁortion 322 that extends outwardly beyond

second end PREN'F" FOPIVAURHIU XI5 842 Hay e Bidtona e eyl prassaf nnareri ¢l . wo
2010/ 10200873144 482 @13/:8860Rmb @ E]] A;Isaamc%atelqalafcag%_mmEIfﬁ@a 48l so

i ncludes a“helix 328, "as shown 1n Fig. 37, having first end 332 and a
second end 2384uchHbhi cap328 maydlcudmoved stiakpladltasexqeredi ng bet ween first end
332 and se end 334 along.axjs 272. | i 28 al so I ngludes a helical

i ange. 398 1DRA " oxt st IOgnREbe b Thadinudtadeat-ced A9 s cabfa 572,
Helical flange: 838fLAclavaRS ﬁrs%‘_ﬁk&sﬁ% thRAGE B34 ATuidBhdsXecIR§ 108, £rreBShdf rom a
ferromagnetic netal material. lix 328 i's |ocated withih chanmber 306 of
housi ng 284lu elranglier 448 sradaped tobe plherdtin 361 eammpiionain witle s ugdoad flugd i r st
end vall 290, of oUsng. 284 B, 2 beANk A2 and, seoond end 334, o shaft
336 rotation%ﬁﬁy coupledsPo secsn ma? o Wb%5|ng 5§%:%y a béaring

344. A fir shespire of eheptiestldid i theaTist B3 cRimisdhalit wiIdGeipRclroand fgos#2 and a
second pin couples second end 334 of shaft 336 to bearing 344. A generally

| i near el ofgeteerebitierseeomlfbuif ix thgaeeong fridghanher g wilbapise therdaghragn end
334 of helixn3 ' 3 i i
coupled o AgcRiyd RSB BloRTEs Ay 1SR BBl AbApLL IS, TFARE aloh? ¢

may be coupkdi8tio adosntiectiei gitarBédum Chusnick e idgiphrad4t] Xk eifiehst] yoendar dl y
fromaxis 272 in an opposite direction fromwhich pojnter 346 extends from
axi s 272 sbertHARIg Nt ten griresm tewarst ipcksh %Qmeléﬂsawef%ieaﬁw £34p0i nt er

346. Helix Cf?t% ers gi Di&Ye 386 BB Dr&AHBLE G Vi3 ABHRR s GRId Oh ey 1404Ahab! e
and pivotabl e about axis 272 with respect to housing 284.

respect to the pressure of the second fluid in the second fluid chamber 148 will result in

the diaphragm 130, including plate 132, post 134 and connector member 138, moving

along axis 48 in a second direction, opposite the first direction, away from beam 174 and
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[ 0070] The assenbly conprising housing 284, helix 328 and pointer 346 is
renovably coupled to bracket 250 by inserting first end 286 of housing 284
t hrough oweronglo2®8 i n bracket 250, and inserting stop REFRSRE0D1IM57
respectively through slots 274 in opening 266. Housing 284 is then rotated
about axis 272 in a generally clockw se direction as viewed in Fig. 41 such
that bracket 250 is |ocated in gaps 320 between stop nenbers 310 and clip
menbers 312 and projections 276A and 276B are respectively located in
detents 318 of clip nenbers 312. dip nenbers 312 rel easably secure housing
284 to bracket 250. The assenbly conprising housing 284, helix 328 and

poi nter 34Q,1RY eﬂlﬁ%&aﬁb% Q?nc%%legrﬁ&gg%%a&és ﬂEED%O%dbl {%9 d)o%%oﬂcc%ﬂpﬁﬁe m bracket

250 for repalr repl acenent i nc €s a sca ate 350
that overl |r@@vese«noasmﬁlqndagzﬁ43@in he aedoat dad&ianillt fralt belam EMupbveﬂi dnd vatiacket
250. Scal e pl ate 350 |ncludes a generally |linear bottom  edge 351 adapted
to engage prd)fdaisBeabysiBandyaysm prckitseR die wsihe mygaetic ¢naediosso may be

fastened t%eme%ﬁ%sﬁ?e%?& Ml 138 LERS l?ra%ﬁl 30%3%%11%{&%9%%@?2% I‘cl?:ﬂiglﬁéd @04A-B

in bracket 250. Scale plate 350 may e a sca a sensed
pressur e byebind 74 of atationdkteposi mednnoh t3te TegdeatraBpdpleficploiunher 0f346 wi t h

respect to the scale. 2 e 10 al so include 360, as s in
R A P R R N g R e g e
bracket 25Qyjmp mh?&f coﬁfac? aphi$pOint HdouelRBalfowRadifiptRders P36 &FmaPafdrwaRt Nt
menbers 362 configured to releasably grip opposing side edges of bracket

250 t her ebdpgleend imthd fastshiectiof osysaowditgstion gpwsally I%aﬂeétiamdeedlong)a@m@%ge

top surface 270 of bracket..250 n_ca 6 cou 0 _bra 250., Cap
566 1+ ncl udd 15 gy 8%BE SEYHFT 8L AR N ae Pl R Pap R bt B66RY 3o oy,
262 such t habpull Be beR 108 iZ Ak PorBeto HiekRivé ARA EELtPEnECERHsedhiibaudb ahar e
368 when cover 16 is rennved from base nenber 18. The rear of cap 360 al so

i ncl udes a speand thid ehpmehes 14Bart pointer stop menbers 370. Pointer stop

menber s 37({3{?@ conf '[ﬂ%ﬁl?%n{eﬂt ?P@?}%ﬁaﬁllgéﬁ{re‘? %SQ"?O P Qén% reg’s%% Pa{ \tfgst S

about axis 2°to i ero p|v range o nnvenen
poi nt er 34Geaad43&0Beridsorffaxreeleby divplacipk dsité mapRdt@06 @bnerappaddilelitsasnap fit
to bracket 250 such that cap 360 may be renoved and reFIaced as reqU|red

[ 0073] Fi r st*3ftP @iPQSIEAR MSE ForzgoRds %%‘F@HBS%@ senspt Jxdippprrem L%y Th
conmuni cat i g8flerally linear displacement and resulting position of drive magnet 206 corresponds to

the differential pressure applied to diaphragm 130. Drive magnet 206 is located adjacent
to, but is spaced apart from helix 328 by an air gap, such that helix 328 is magnetically
coupled to drive magnet 206. A magnetic circuit is formed between drive magnet 206
and helix 328 that spans the air gap therebetween. The generally linear movement of
drive magnet 206 in response to linear movement of diaphragm 130 causes an angular or
rotational displacement or movement of helix 328 and thereby pointer 346 about axis
272. Pointer 346 thereby provides a visual indication with respect to the scale on scale
plate 350 of the pressure sensed by diaphragm 130.

[0075] An alternate embodiment of the gage of the present disclosure is shown in
Figures 43 and 44 and is identified with the reference number 380. Gage 380 and gage
10 are constructed similar to one another and similar components are marked with the
same reference number. Gage 380 operates in the same manner as gage 10. The only
difference between gage 380 and gage 10 is in the construction of seal member 382 of

gage 380 and seal member 20 of gage 10. Seal member 382 includes a first fluid conduit
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with a first fluid having a first pressure through first fluid passageway
100, and second fluid chanber 148 is adapted to be placed in fluid

comuni cawpaniooedwsa second fluid having a second press®RCE/Uske10M0g¢955econd
fluid passageway 112. An increase in the pressure of the first fluid in the
first fluid chanber 146 with respect to the second pressure of the second
fluid in the second fluid chanber 148 will cause the di aphragm 130,

i ncl udi ng di aphragm plate 132, post 134 and connector nenber 138, to nove
along axis 48 in a first direction toward beam 174 such that diaphragm 130
resiliently bends beam 174 along axis 184 in a direction toward bracket 250
and away frgm. t he
Ot of I P GROSAT N o SRR AR R BERER R 1

t he second cbhdiitl384n Sdabmsder@B2f disd idclababecoddiBuidi clohdlheS&ﬂ 1Tnc]uE11ntgh;econd

di aphragm 130 |nclud|nq%plate 1321#508t 134 and connector, nenber

13
movi ng al orliidiRIssagesray 13 a8 figts @odild & at the distad spdef %%01@41@u1ﬁ|90§@ula§$%cu on,
away from
non- bi asedq%ggpﬁﬁag)a%g%%%}%@%geﬁlggggrr\zntmg% di ap ?@gﬁm&{,‘%ﬂ? %ﬁ? ﬁgﬁzcél?{é%e
di recti on \iib] anpusetordeant pastagevuyrld 2efi gagwm?d0 i84n hidrasenurecdtien with sbchdaway

from brack netic connection_between ne [ nber
158 of di agHiGERIESS |36 dh di SR e agAdeeobD STaPN LB GrBRLAPE PR

ot i on det gGirbAhalBshARRA thGr 10d1erige AR &lcb)d ARGt FUrdhad8e @ktend
connector nenber 138 engages the generally planar surface of attachnent
magnet 208 gaherhllapgolleltto ofie amihaend gamiralypparaliel @1 ageAt acthegekiond di aphr agm
130 to nove t he f rst tion or d direction
goner ai 1y SAPSAHEForg IR i Vel i b REEL R B30 o o1

di aphr agm %3ferally apiyvagslyksaxisS2tabei ety 1@dapt ed to push or pull on beam 174
in response to pressure changes between first fluid chanber 146 and second

fluid chantt@976148. [ dorpPngp Fik étegnge 380 & iaprorvaljicamded o 4 wepdige to a
sensed pfe%gg&gmgﬁ §eéa$eef(?h1ljaz%1s5%el?§[ﬂ %@ éduﬁ‘edttb?ﬁo%}ﬁ{lg afp%&ﬁéﬁ?&) drive

magnet 206 erally para axi s 48 10 a posi t orresponds
Wi th the priessiieemsarsadgdyye 380aphrshgwn 1i3Bigs T4y enamsing ipparmean00
di spl acenent and resultln? position of drive nagnet 206 corresponds to the
an

di fferenti drlpiEsssperatipplradnds srap Rl 210 Ny SFECTHEYREANLBETI% | ocat ed
adj acent tcéurf?éét4d4san§Q ﬁgaﬁggfatnalf éx@éﬂo'?%hﬂfﬁ%e%% Xcearé QI’t'froﬁ%d 911311 ha_t

helix 328 is magnetically co to drive magnet 20 A nagnet C clfcuit
is fornmed lpetalekto 1duer1vesu1rﬁagﬂé®4 H@e 40 incbldex a 8@8ral Iaam 4@8)&1% exthedsai r gap

t her ebet ween. The enerall novenent of dr.ive net. 206 .i.n [esponse
to |inear rovembhidaRer ipMated fag " HS and exibeR Wrider TR0 Agfaplae

di spl aceneniy, Q1A 8RAra 0 cﬂ&héﬁbeﬁ%ﬁerﬁl@gﬁh@oWeﬂ@h&t@heﬁﬂ§ about axis

272. Pointer 346 thereby provides a visual indication with respect to the

scal e on scaheenpicatly B3O asfs 408e Poriplesalred 2 é H nglugys @Iphlpairtagfrﬂmsgnte [ 0075] An

alternate e d| t of the FQS'Of the ?esent d| gsure l 0% wn in
8

Fi gures 43 "3nd*® %%wﬁgyl@én Sgg: e 7' %?ence(ﬁﬁ Gage 380

and gage 1Qh@xfzﬁn€91@§t46lmlﬁe@ péiphendl ed @ ﬂ@anan@ésheﬁr @dtalesmmzlaamagmponent S
are marked with the sane reference nunber. e 380 operates in the sane

manner as gdgisiong orfewergyptahesipy de dpede Eﬁ@b\ne@ ﬁagéteaémalawpga@éraiedges in
the constr i I 5 380 and seal menber 20 of gage
10. Seal ngﬁgbggggéaﬁﬁ%fﬁ’ qﬁ%ﬁ |§§¥Bpfg& condU|t 384 including first
fluid passd0emwdy 100 Pasel 402 [r&ludpoatgeﬂeﬁﬂl}adlrcﬁlm fidstatedss epaatuod 418 arsta f 1 ui d
conduit 384. Seal nmenber 382 al so includes a second fluid conduit 386

i ncl udi ng SEBYALY FIrcHIYY SeeRNdAGESHS gPariuse aﬁ% A phgwihigriie. 14f491 t 26G58S BREEVER  end
of second fj;giidy £ gﬂﬂ!bﬁhéﬁ@uhﬁﬁ&%ﬁué&&kﬂu@%ﬁ%ﬁ@@%%ﬁd%&9s§£eﬁﬁﬂﬁ%ﬁﬁ@ isin
fluid communication wmth first fluid chanber 146, and secéﬁd flu
passageway add@edfo @@gemﬂﬂﬁcmsd flmidfdondwdt S¥mmian gagd I incolpleboandurftingi d

hanb 148, t 10. S d fluid
Chel udes a piRdlo SHE i hot e ye DS Gad SerrBrtnn bt P reaid
condui ts 3%n&ﬁﬂ3§ﬁa§1d%&&ﬂ¢lﬁ@@@ﬁcﬁﬁt'358691%@%1'1 alst hd eRendRQkhelpeplfsaeger al Iy
parallel to axis 32 as they extend outwardly fromtheir prOX|naI ends

toward their distal ends, rather than extending generally transversely to
axis 32 as in gage 10.
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[ 0076] As shown in Fig. 44, gage 380 is renovably coupled to a nounting
appar atus 400. Gage 10 may al so be renovably coupled to nounting apparatus
400 i n thwo=amglop@aner as gage 380. As shown in Figs. 4@C48]S200002405TQg
apparatus 400 includes a generally planar and circular plate 402 having a
generally planar interior surface 404 and a generally planar exterior
surface 406 spaced apart fromand generally parallel to interior surface
404. Pl ate 402 includes a central axis 408 that extends generally
transverse to plate 402 and to interior and exterior surfaces 404 and 406.
Plate 402 includes a generally circular peripheral edge 410 that extends
general |y t a t | 1 | udes a
plurality %ﬁgg'?@ Pla eA{(JrlzoPé]lﬁgéSJS E}aﬁ ener a ]r%{néng i @Lg%la%he da%grt from one
anot her ab@nﬁunangap&aﬁesm ghouwe geﬂerEﬂgﬁmf(ﬁ’ﬁﬂ?.@phcé&apqiefrbmhﬁéahotﬁéige 410

i ncludes four notches 412, although addltlonal or fewer notches may be

used. Each 2RBHEIsAS a@ﬁﬂ%\ﬁﬁ§¥aﬁf@ﬁ@%@bﬁfﬂﬁé&%ﬂ @ dlyeesad Frelogpted og OPP‘?%‘F end
414 and a %%Qefiea%ﬂqnaﬂﬁng Lﬁ%ﬁ& Phak f&{%&d &ﬁévh'ﬁg f:3mIFRAD bR PhC UG LG ar
first access aperture 418 a a generally circ secon access aperture
420. As shalate HO2.FEgrh rgduntmgraperuaeé%a§ alpptet to ecdil8 aifsstadaphedas obalt dxgn

with first flui condui t glﬁ‘4 and second ac S erture 420 is ad ted to
al i gn wi ¢ h SSEVORY T () HacBRERIUNEEE PR S5O SBEUIs "B IS RNt VARt | ng
appar at us 4Q01iied Ghhtd@driol kitirate SIOBRE YlakONBULE SedBYalBt MEFRAKET YR Neddttnect ed

to first fluid conduit 384 and second fluid conduit 386 t hrough first and
second accdkslasenertiatasgted bgtwegndugs 266 Rt areeadi@eni qach obesting pitauiuzd 434y of

ti 42 h t 42 hat
gener ai 1y Gt SRe0ECesth Hpie’ FIERCRI A B AU gR Wb ana ©
inwardly frcomheghitpbetats Bage fiddde tholgs whibh auR slupﬁl?tc@ﬁ‘dlﬁfs ppegéide sides

of each nounting aperture 424 and extend outwardl rominterior surface
404 of pl at (80702, EacHlovsingtappyaapépe U}C@dagaphgalawﬁl@hln@dn%‘@éﬁ 430 a
fastener, o) 0 t ar at us
400 to a f| x ét}lregsﬂo 1aPehA(;25 %as %%E@\Iq’n tld (#Fwﬁl%q eéasl’lF ?ﬁ‘deﬁ% h ex éer? ?%@R%urface
406 of pl ataeacHed tb plaad 402, alﬂljlditgﬁrﬁéwérhﬁ aﬂdhxibnkﬂeock]'ﬂgemhmaéks@fflayt‘thﬁlséﬁst ener is
| ocat ed between | ugs 426 that are acent each nounting aperture 424.
First and SEEbRE REeRsss Ypur rores @ Bala framepngapoer gangradly snsiormly abeutaxigned

Wi th count epnRahd a&%&&é{f &gi{dﬁgt dIphliakl e%b%?‘iﬁb@%ﬁ"']@aﬁhfl&dﬁ& I%HIBB&YMO

conduits may extend. tirng apparatus 400 1 ncludes a plurality of
| ocki ng nenbetxhdBO 1atet‘1a1:$mfhce 404 bhplete4id2. adﬁgemhawpectmvetl‘mcldéﬁbzm Eeghf i gur es,

f our |0Ckl menber ar.e atta hed to .pl aje.4 al t hou f ewe

Bl i el SRR REmher iy SRS e Ry b TS SR e g
apart fr 0mb@%eﬁ%ﬁr@@énd%ﬂ%@b|s¥cdﬂ8'ef1@ B, YFﬁlQ%HH 43X bB1e4 08 rAUB 23k ﬁttzic%@t ed
adj acent peripheral edge 410 of plate 402. Each | ocking nenber 430 is

attached t do amS@ﬂ icod oy p@ﬁéé84e4prexmpill ando4pnt éﬁzﬁ iaegnthed to B¥pEgshvecenot ch

412. Each I n@?y . 430 i 0 resil flexible
| ever arm 4@% Jabce?t\/\féréﬂenai Lﬂl rosftal né)ncé Lg% andslpz;imesdesg1 ngyénn "236. First

end 434 of ff&ﬂ?&rqﬂfefﬁlé@@e 41 sttflaehenl pextasglestads @neraly parppditul4s®. A
proxi mal end o ost 438 is attached to interior surface 404 ofe\gzl(ate 402

adj acent fumtglflorewafa@aﬁoﬂo@f rlatg d02 and genesly nagalleh teds 408 gIPﬁVPSIaIth dly from
her al |
periphera %98? géll%railér zP% Oq%‘hg cgggt 4 $h3daf g@ﬁ%%p@a&%ﬁ P%@%&Bﬁﬂ@" cul ar

to interior sur and ge paral | 0 axts 408.
Lever arm 4Rn axéreordsrigeniralf ij/at@em)dmiileﬁmdnan?)l mchmasg arﬂﬁl&ra)mdu@maamal |y

parallel to and spaced apart frominterior surface_ 404 of plat 2. Lever
arm 432 i néPoaREXEHOY HY ?642 sPAL enhdp %frlaveaﬁﬂ@%é%%?deé P £ éur 9.

Second end 43 @haﬂ?fexﬂeﬁ&%et%éﬂ ihdgiol Aetdd Q30 At %&1%%?%4@%&%%@8@&@3
bet ween interior surface 440 and exterior surface 442. End surface 444 is

i nwar dl y i nelnwaedly asclined e&temtdsdﬁﬁrmneabct@d ﬂaifacsdﬂﬁammtamﬂ suda¢erl44é)r Halver
surface 440, rm44 ts.in ern t er nal ces 440 and
a2 are eotidtahd BRI B Eale T ST B AR E e g BEEO G o

2010/ 102008@@&%@8&1%&2&@@08
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[ 0079] Each | ocki ng nmenber 430 includes a stop nenber 448 attached to second
end 436 of |ever arm 432 and that extends outwardly from external surface
442 of | ewerzoavwweed82. St op nmenber 448 is di sposed abovePAdtusR014026081d

adj acent second end 416 of notch 412. Stop nenber 448 includes a generally
pl anar engagenent surface 450. Engagenent surface 450 is generally copl anar
with the bottomsurface of |ever arm 432 and is spaced apart from and
generally parallel to the plane containing interior surface 404 of plate
402. Stop nenber 448 includes an inclined biasing surface 452 that extends
downwardly and outwardly froma top edge of exterior surface 442 of |ever
arm 432 to ut er rface. t&F : 54 |8 | ter
edge of enég@eﬁtsnt sﬁi‘réf fézoe&gégﬁ%rﬁ eélgp éncgééeggﬁéoﬁ)ﬁ %/ﬂlﬁﬁe@g% trttgéri]le? téo %’ggélfng
surface 452nd @86 ef leseir fracs324md tha egeney adtvirdhe frpanditanhlanfhe £12gHdenent
surface 454. Stop nmenber 448 and second end 436 of arm 432 are nopvabl e

: I
bet ween an ¥fREPas SPPIREBPH Y S 3o disPesst 2bavedivbititt i2mngiadiaca sespndgnd ddp gkt ed
position iAN~S ]ggmg S 4 rien432 are
moved fr ovrxht% ECZI @%ﬁ ?Sgdébt e piﬁéﬁgﬁaﬁ%&gggggr ?p%%%é%ﬁg%m%ﬁéglgﬁ%oﬁbgener ally
par al | el t dnigngemandsurtaceidabes gdudradlfy cpplaha Wil theypottemsi surfect dfiletdraxndg2| ever

arm 423. Lever arm 432 resilientl bi as st nmber 448 .and second end
236 of 1 evahday esesaan i b h e nsls Rt buRt PBRC CoupBtRARRPEVIBES v

descri bed, 4RWAbHiaREPRASRHEMEPUIRYIBE A hakhathiithBsulfa¥d Y5 BhRYeH&RIsOf
fasteners that extend through nmounting apertures 424." Mounting apparatus
400 may al tdemmataidhe hyd petwanhnéonedtopedenet ¢itxiarsertase Bdeveasteddhtp aeans

such as an adhesi.ve. 10 qr e 380 i.s, then aljgned with no i ng
appar atus 405" ST S vl BAG BEReH ) i T Sla S PP e eRNE 08 and
such that egohndexehdN\gwapar hbrefréd t@biagiag Sukitea5238tdrSudhdegtRds Wi th a
respective stop nenber 448 of a | ocking nmenber 430 of nounting apparatus

400. Gage rongpligpgperdigariogagassment swshpedi4bwetes neshet thdyanthyeaeng ensl 400
| . ; e o
359" ot “at o HoL A AL BEholaBIeTh len BB IR e} BOURG G Mo 2 el aces

further nowadatretvted poitivhiwigrep p@p atidnsbet @03 and pac3fd snd 4Fsofdbwn@rmiddsi ng

sui faces 452 of | ocki n}glj menbers 430 and resiljently noves stop nenbers 448
and second ¥EnIeVesEoRihg iasted pasitiamward pys Vh éhéﬁ%élpg gansalhRaaplenl o
toward axi g,d06 LFAR LHPLIpIGXUBDRGTePRTHIVIMARIONR LN UDS! LoikLnAghed
positions. [0081] When rim30 of base nenber 1§ engages I nternal surface 404
of plate 40&iligritint3Bewnitop nfeater p4S setsebencerd 43601 leverben 432 48vasditte t hat

| ever arms 432 will .resiliently bias stop nenbers 448 toward t he extended
posi tions §ﬁ[fnfi¥a9)°s?té°§]pecti ve nounting apertures 35 of base menber 18. Stop
nmenbers 44§ogg09] ect A ReWBEN UBGrBREMdHARS 3FpeMeN40(NRby BRIRLRRBIY 4 SUTr f ace
450 of each stop nenber 448 is adapted to engage di stal edge 37 of nounting
aperture 3Zixtwe bhaseblfapicesre that extmad dirough ryawgwing @peturegsi4 rdavtgnt i ng
apparatus 400 al o axi s..408.. Fluid suppl andui t hen.be connected
fo the 11 r <prafi 380 By By i e G EPBR o R TR By PR NS TR hot o

70, or to fsusis @mahsﬁwmagdm&gagagm tssh&B4li gaed w3htm&inti@aappass by ough
access apertures 418 and 42%4_35008 ] When desi red, %gge 10 or 380 may be
i

sel ecti vel yushetistads $3 brivhvuntaligoapparigh wgs 40danslsueh thpapagh pee¥igng on
t f f ATY : i
outer surfages, 438 p %g?e; Rf?r%m%@%n%é%m&Ré&c‘ﬁ%Ltgggﬁ%%ﬁbe?ﬁwo%fo%n g'zver

or the like, to inwa ex or second ends ever arns
t owar d t he niehbeadBedf poantioapasicshiOOh&diagstlopr GRIMahedd@nadly recwgdgewandt
surface 450 are renoved from nount IAfB% apertures 35 of base nepber 18

wher eby gade UHin8APEBEuHAY iRk He 4PERBvEHPAWET T PhAbBRTP R GPlFaRSt us 400
al ong axis bﬂ%ﬁlg surfaces 452 of stop members 448 of locking members 430. As gage 10 or 380 is

further moved toward mounting apparatus 400, rim 30 slides along biasing surfaces 452

of locking members 430 and resiliently moves stop members 448 and second ends 436 of
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[ 0083] A gage 10 may be converted to gage 380 for rear nmounting of fluid
supply conduits by replacing seal nenber 20 with seal nenber 382.

Sim | ar | yWoa0yz9200880 nay be converted to gage 10 for sipd@&/usounotoReeg? of
fluid supply conduits by replacing seal nmenber 382 with seal nenber 20.

[ 0084] Vari ous features of the invention have been particularly shown and
described in connection with the illustrated enbodi ments of the invention,
however, it nust be understood that these particular arrangenents nerely
illustrate, and that the invention is to be given its full est
interpretation within the terns of the appended clainms. CLAIMS: |.A gage

for sensing.plgS3uiS ?fﬁﬁésl{?ng&%&bSI%rﬁgggi%&QIﬁp toward axis ARSE ﬁ@heéxt&{)h%'fi”di ng

an end wal I "having a ecess, st recess including a tom
wal I and a ppsitiophemald thdgeetracted poslioaeal nenber renovably coupled to said
base menber, said seal nenber including a second recess and a peripheral
edge; [0081] When rim 30 of base member 18 engages internal surface 404 of plagz
402, rim 30 will have passed beyond stop members 448 such that lever arms 432 will
resiliently bias stop members 448 toward the extended positions and into respective
mounting apertures 35 of base member 18. Stop members 448 project into mounting
apertures 35 such that engagement surface 450 of each stop member 448 is adapted to
engage distal edge 37 of mounting aperture 35 to thereby prevent removal of gage 10 or
380 from mounting apparatus 400 along axis 408. Fluid supply conduits may then be
connected to the first and second fluid conduits 98 and 110 of gage 10 through notch 70,
or to first and second fluid conduits 384 and 386 of gage 380 through access apertures
418 and 420.
[0082] When desired, gage 10 or 380 may be selectively removed from mounting
apparatus 400 by manually pressing on outer surfaces 454 of stop members 448 with a
tool, such as a screw driver or the like, to inwardly flex or bend second ends 436 of lever
arms 432 toward the retracted positions such that stop member 448 and engagement
surface 450 are removed from mounting apertures 35 of base member 18 whereby gage
10 or 380 may then be removed away from mounting apparatus 400 along axis 408.
[0083] A gage 10 may be converted to gage 380 for rear mounting of fluid supply
conduits by replacing seal member 20 with seal member 382. Similarly, a gage 380 may
be converted to gage 10 for side mounting of fluid supply conduits by replacing seal
member 382 with seal member 20.
[0084] Various features of the invention have been particularly shown and
described in connection with the illustrated embodiments of the invention, however, it
must be understood that these particular arrangements merely illustrate, and that the

invention is to be given its fullest interpretation within the terms of the appended claims.
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a di aphragm | ocated between said first recess of said end wall and said
second recess of said seal nenber such that a first fluid chanber is forned
bet ween s&pDodi@plBagm and sai d second recess of said seall/useno®rcoahd a
second fluid chanber is fornmed between sai d di aphragm and said bottom wal |
of said first recess of said end wall; a first fluid passageway in fluid
comuni cation with said first fluid chanber; and a second fluid
passageway in fluid comunication with said second fluid chanber

wher eby said seal nmenber is selectively renovable from said base nenber

such that said di aphragm may be renoved and repl aced. 2. The gage of
claiml mhqfq& ai d base nenber includes a side wall having a first end
and a secon&Jen ,, said end wall located within said side wall, said sea

nmenber located in a rear chanber formed between said end wall and said

second end of said sigeagab} sensing presdure,[9a@1 gageoipricinai m 2 incl uding a
cover renovably coupled to said first end of said side wall of said base

menber. WO 2010Q/ 31Q2008RGT/ Hc%%@%@g%aﬂ havin§4a fitfey @%ﬁ éﬁ&aﬁ{s?ir ebs .

i ncluding one or nore connect ers attached to sal of said
monber 1o dtiiieRa BOAPR T o AR ERETrRRRE, 10 1o casery couple sand sed

a seal member removably coupled to said base member, said seal member
including a second recess and a peripheral edge;

a diaphragm located between said first recess of said end wall and said second
recess of said seal member such that a first fluid chamber is formed between said
diaphragm and said second recess of said seal member and a second fluid chamber is
formed between said diaphragm and said bottom wall of said first recess of said end wall;

a first fluid passageway in fluid communication with said first fluid chamber; and

a second fluid passageway in fluid communication with said second fluid
chamber;

whereby said seal member is selectively removable from said base member such
that said diaphragm may be removed and replaced.

2. The gage of claim 1 wherein said base member includes a side wall having
a first end and a second end, said end wall located within said side wall, said seal member
located in a rear chamber formed between said end wall and said second end of said side
wall.

3. The gage of claim 2 including a cover removably coupled to said first end

of said side wall of said base member.
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5. The gage of claim4 wherein each said connector nenber conprises a
generally U-shaped stirrup, and said seal nenber includes one or nore
posts, eawb220ui/W28st adapted to be rel easably engaged PB¢TaISe@9/02@ET ve
stirrup. 6. The gage of claim| wherein said seal nenber includes a
first fluid conduit including said first fluid passageway, a second fluid
conduit including said second fluid passageway, and an ear attached to a
peri pheral edge of said seal nenber, said ear including a first port in
fluid conmunication with said second fluid passageway. 7. The gage of
claim6 wherein said end wall of said base nenber includes a second port

| ocated outwardly fr I oe d i I i port
of said end malfybeiﬁgkﬁﬁggPﬂgé&%%%ﬁﬁﬁﬁﬁ ?ﬁ%ﬁﬂgneﬁgggl ]?P?sﬁﬁg%$¥$§?g§aid
ear when said seal nmenber is coypled to said base nenber, sajd ttom wal |
of sard 1 o gt CoTGRRLOAE MERPRRIY BRI G NBoT ARP- bt E RHFORY S
comuni cation with said second port of said end wall such that said second
fluid chansaid seal membar e shid spehrivall 046316 Raski memBeti d second fluid conduit.

8. The gage of claim 7 including a cover renovably coupled in sealing
engagenent wi t h Ssai d Thasggrerfbeaim 4 avlteraowerch and sanecthasembenrbenpfigsm ng a
front chanber in fluid comunication with said third port of said bottom

wal | of saigdndrhllp U-§1ReEs stidlip, Sal daidndaatibanidclotédomadbdnsRCRIRE, Baht saf
said end wall. WD 2010/ 102008PCT/ U S2010/ 026057 9. The gage of claim

| wherein i i i it having a first port and
Z)r%%tfjadggii@h (BEIRG s AUMG Eﬁ%%ié% gYBkééthtR@%ﬁHh . g p

a second p d flurd cond uding said first fluid passageway,

and a groove forged in _an interior surface of said seal . er, said second
port of said t1drd congareenes Hyh o MR ikl adiels RS 8 G MuRle.
sai d groove extending generally radially outwardly toward sai.d second, port
of said fl §PRIUbMAlFEng said grsmlm%i)éssa&a@ay@fa é?%?mﬁm Huidyrondpif igglpéing eS&}dD
menber includes one or nore generally C shaped nenbers extending outwardly
from an i ntsesandrflud phssegevofy. sad dn semittagherhter 2 peaphgratedpapt shidueedlenembatapt ed
to space said diaphragmfroman interior surface of said seal nenber. I
The gage ofsaidleai mcRidintzer Bisnp@aindilsecomechuaitdtion withisdidseckdwalidl padfsagaiay. base
menber includes a plurality of nounting apertures, said gage further

conprising a nmounti NgrRRRASE 8t Mgint B HeEHINGid cRd daf AdABRLAE Hembe: iathaghed to
a fixture, and a plurality of |ocking nmenbers attached to said plate, each

sai d | ocki i i )y i I Il 8 .1 LAg a
Frrst end corenTsigbRet YRRNg roBFbad Bk ook SRR hd FHlsofl FLMEDAELT
attached to said second end .of said.|lever .ar ach sajd.stop nenbe
Sdapt od t o BB PHBILEMS f i sepButicBoRsift i abenT i Sid Sy SRk aluar |
of said base nenber to nount said base nenber to said nmounting apparatus,
each sai d $REpPaBheRIPladdP Hgidshasememper. paiddipsioabivall pF e firy recesvel wikend
nmounting aperture by flexing said second end of said | ever arminwardly
toward a r etallhiotledingasthiril gortuhdiugl econsmgicitasewite siod seqmy poet ofesrplvand Walbm
sai d nounting apparatus.

such that said second fluid chamber is in fluid communication with said second fluid

conduit.

8. The gage of claim 7 including a cover removably coupled in sealing
engagement with said base member, said cover and said base member forming a front
chamber in fluid communication with said third port of said bottom wall of said first

recess of said end wall and with said second port of said end wall.
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12. A gage for sensing pressure, said gage conprising: a base nenber;
aresiliently flexible beamhaving a first end and a second end, said first
end of sawo 2beene@dupl ed to said base nenber; a flpexiusk@omz@phr agm
having an outer rimcoupled to said base nmenber and a post having a
proxi mal end, a distal end and a central axis, said post being novable

al ong said central axis in response to pressure changes sensed by said

di aphragm and a connector nenber coupling said distal end of said
post to said beam such that novenent of said post along said central axis
causes novenent of said second end of said beam whereby the position of

sai d second end (of saj i .1 ndi I: Of . re.. . 13.
The gage. of clain 12 MR EERTE bonneal o s BPRRCCIEREET U iy papeui
surface in point engagenent with sai d bea . 14. The ga f clajm12
wher ei n saﬁﬁyﬁﬁaﬁﬁﬂ't Piedaf s5EQ Hﬂ@nfmﬁggwgtaﬁﬁﬂ”s@?ﬁgggnﬁggﬂﬁFtﬁ@ﬁ%er
conprises a netal curved surface magnetically coupled to said attachnent
magnet of $ar@LoERMANGACIEDY feuned igiaappieagnyiriice ahprid deal angpibeh ssid weaktond
end of said beamin a first direction froma non-bi ased position of said
beam and saiod di syuhflaghromsluadsptedc floidpynme@cdicneesndaidngtoove, saiddgrbesm
from said non-biased position in a second direction opposite said first
direction. extending gkherall'e1d@Age ek aralyatoWakisawh@kendp&abtsaddMiiacoaduitrenber

conprises a generally spherical nenber.

10. The gage of claim 1 wherein said seal member includes one or more
generally C-shaped members extending outwardly from an interior surface of said seal
member, said C-shaped members adapted to space said diaphragm from an interior
surface of said seal member.

11. The gage of claim 2 wherein said second end of said side wall of said base
member includes a plurality of mounting apertures, said gage further comprising a
mounting apparatus including a plate adapted to be attached to a fixture, and a plurality of
locking members attached to said plate, each said locking member including a resiliently
flexible lever arm including a first end coupled to said plate and a second end, and a stop
member attached to said second end of said lever arm, each said stop member adapted to
be received in a respective mounting aperture of said side wall of said base member to
mount said base member to said mounting apparatus, each said stop member being
selectively removable from its associated mounting aperture by flexing said second end
of said lever arm inwardly toward a retracted position wherein said base member may be
removed from said mounting apparatus.

12. A gage for sensing pressure, said gage comprising:

a base member;
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16. The gage of claim 12 wherein said diaphragm conprises a rigid diaphragm
pl ate, said proximl end of said post connected to said diaphragm pl at e,
sai d postwbepnrgiog@ser al | y perpendi cul ar to sai d di aphr agerlSate/02e@8t a
flexi ble generally annul ar di aphragm nmenber extendi ng around and coupl ed
to said diaphragm pl ate, said di aphragm nenber including said outer rimand
an annul ar convexly curved surface extendi ng between said di aphragm pl ate
and said outer rim 17. The gage of claim 14 including a drive
magnet attached to said second end of said beam a helix rotatably coupled
to said base nenber, and a pointer coupled to said helix, said helix being

magnetically coupl.ed.t® SalifH¥en £ 3UGR LA LIBYEIRN L f SRk §econd
conj oi nt rota T S5 §2eh

end of said beam'cause onal novenen ix and said

poi nter. ) 18. age.for sensing pressure, said gage conprising: a
base nenbeﬁ?m&wﬁﬁﬁﬁPﬁhgt%ﬁgigﬁﬁﬁNQQPio sai d base nenber: a
resiliently flexible beamhaving a first end, a second end and a

| ongi t udi nal axiasflexdtle diaphragm kayingotn QHPIIIBEARPIED ipFad bess BemberpdBtiosh
base, said beambeing resiliently flexible along said |ongitudinal axis in
response t dagingansexinmi esd ardéstaland and a centeal @kmnymiich gostrbaing meablec dngedayd
positionable with respect to said beam al ong said | ongitudi nal axis of said

beam sai d ceht@dRkizgn FRPbRE tadapird chdoseicncdd Medayd ehgimgsahd beam to sai d
nmounting base at a selected distance from said second end of said beamto

thereby provide asc%ingecgm%éﬂqcﬁpﬁﬁé e6k REktSRMUNG shat post to said beam such that

movement of said post along said central axis causes movement of said second end of
said beam, whereby the position of said second end of said beam is indicative of a sensed
pressure.

13. The gage of claim 12 wherein said connector member includes a curved
surface in point engagement with said beam.

14. The gage of claim 12 wherein said beam includes an attachment magnet
and said connector member comprises a metal curved surface magnetically coupled to
said attachment magnet of said beam, whereby said diaphragm is adapted to push said
second end of said beam in a first direction from a non-biased position of said beam and
said diaphragm is adapted to pull said second end of said beam from said non-biased
position in a second direction opposite said first direction.

15. The gage of claim 14 wherein said connector member comprises a
generally spherical member.

16. The gage of claim 12 wherein said diaphragm comprises a rigid
diaphragm plate, said proximal end of said post connected to said diaphragm plate, said

post being generally perpendicular to said diaphragm plate, and a flexible generally
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19. The gage of claim 18 wherein said clanping nenber includes a first |eg
and a spaced apart second leg, said first and second | egs | ocated on

opposi ti owo2otew2@B sai d beam said first |eg includi ngPam/UuSeew@0edoy7
extending first |ip adapted to sel ectively engage said nounting base, and
said second |l eg including an inwardly extending second |ip adapted to

sel ectively engage said nounting base, said first and second |ips adapted
to engage said nounting base when said clanpi ng nenber clanps said beamto
sai d nounting base. 20. The gage of claim 19 wherein said clanping
menber includes a bottom adjustnent nenber and a top adjustnment nenber,
said botto j t e, n i i and
sai d secondingr SFPuAH HIE oG 2o SO0 ABINH NRE A e 8t R
bottom adj u nt ne er .an d sald to ad ust ment ne ) 21. The gage
of claim?2 Wf‘e G 18§ H‘?fﬁ% igidn® ﬁae@n aYQP‘éEH‘@F Cﬁﬁﬁét%ﬁh %%

sel ectively clanp sald beam bet ween sald botton1and top adj ustnent nenbers
when sai d feaendngbeivecensaigd diaphrasanpldteppdiseidgiiter im. 22 The gage of claim
20 wherein said nounting base includes a recessed surface and a raised
surface, said filfst diie goge shdldinb&himchelinpgp dititcanhget hvachad ¢ saad ssedndend ace
of said nounting base, said beam bei ng spaced apart from said recessed
surface of o$8iid bemt/d hélik loassly saipledrotshiarpadeinesbek Bhd Npoes: coboslad &tkaid

bet ween said recessed surface of said nount i ng base and sai d beam

23. A gage .0r s%%ﬁél&goe?nogoﬁnﬁgxﬁ!ﬁ%Q%&ﬁfp?ed%g%dc&mérdﬁgn@gsucﬂ RASRoVERERE b

a bracket coupled to sai sal d bracket T ncluding a first end

and a Secoggldesggond end of said beam causes conjoint rotational movement of said helix and said

pointer.

18. A gage for sensing pressure, said gage comprising:

a base member;

a mounting base coupled to said base member;

a resiliently flexible beam having a first end, a second end and a longitudinal axis,
said first end of said beam coupled to said mounting base, said beam being resiliently
flexible along said longitudinal axis in response to a sensed pressure; and

a clamping member selectively positionable with respect to said beam along said
longitudinal axis of said beam, said clamping member adapted to selectively clamp said
beam to said mounting base at a selected distance from said second end of said beam to
thereby provide said beam with a selected spring rate.

19. The gage of claim 18 wherein said clamping member includes a first leg
and a spaced apart second leg, said first and second legs located on opposition sides of
said beam, said first leg including an inwardly extending first lip adapted to selectively

engage said mounting base, and said second leg including an inwardly extending second
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a housing renovably coupled to said bracket, said housing including a first
end and a second end; a rotatable helix including a rotationa

axi s, a fwoppingeosot at ably coupled to said first end ofPCIAisdooe®5hg and a
second end rotatably coupled to said second end of said housing; and

a pointer having a proxinmal end and a distal end, said proxi mal end coupl ed
to said helix for conjoint rotation with said helix about said rotational
axis of said helix; wher eby sai d housing, said helix and said pointer
are selectively renovable fromsaid bracket as an assenbly. 24. The
gage of claim23 wherein said bracket includes a zero set screw for

sel ectivel \{. positjon] S ai I [St: i r e i r sai d
second end){lgfa%ggt%%?ﬁ%%ﬁlzg y%ﬁgééeh%}cglggu@g%%fg ‘f’d’\/se]ld;aﬁ\T gtoisﬁd%%%dslﬁ)ﬁgﬁﬁéf‘? >£<)O W th
respect to said base nenber. 25 he .gage of claim 23 wherein sajd
oust ng | el BHEs T ATPERE RSl honafd SETFE SheBHE CAMBS CODE et at
said second end, and a side wall extending between said first and second
end wal | s, BANEnNgbass end of said helix being rotatably coupled to said
first end wall and said second end of said helix being rotatably coupled to
sai d second end 20al | ,Theadade oif d@imald wherelnughichglaampinperinbgr irshidds pdiattoer
extendi ng outwardly from said housing through said opening in said side

val | . adiitmebien@ane &fd al @bnMd&umbar flembsali Wid@ugbAJardnedpu dgastaieat or
nore clip nmenbers attached to said side wall of said housing, said clip

menber s adapl g &t&ﬂiﬁ%ﬁ?@r&{n &8 'Hr%llié/gf‘hﬁ DRYSLAd tl% Safl aﬁﬁPf;l?tmember,

27. A nmounting apparatu renova I ure, said

; T nounting a gage to a f
ount i ng aRRar getalflns 163R bWl said bottom adjustment member and said top adjustment

member.

21. The gage of claim 20 wherein said clamping member includes a fastener
adapted to selectively clamp said beam between said bottom and top adjustment members
when said fastener is in a tightened position.

22. The gage of claim 20 wherein said mounting base includes a recessed
surface and a raised surface, said first end of said beam being attached to said raised
surface of said mounting base, said beam being spaced apart from said recessed surface
of said mounting base, said bottom adjustment member located between said recessed
surface of said mounting base and said beam.

23. A gage for sensing a pressure, said gage comprising:

a base member;

a bracket coupled to said base member, said bracket including a first end and a
second end;

a housing removably coupled to said bracket, said housing including a first end

and a second end;
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a plate having an interior surface, an exterior surface, a central axis,
and a peripheral edge extending about said central axis of said plate, said
pl at e adawbDediww2@®8 attached to the fixture; a pl ecalusegroofeosDCKi Ng
menbers attached to said plate adjacent said peripheral edge, each said

| ocki ng menber including a post extending outwardly fromsaid interior
surface of said plate, and a resiliently flexible | ever arm extendi ng
outwardly froma distal end of said post, said lever armincluding a first
end attached to said post and a second end, said second end of said |ever
armincluding a stop nenber adapted to sel ectively engage the gage and

thereby mount, theodagt. bt DRAEHNL L00:ARPLR KR AN LR, LUK & chP! ¢

stop nenbers being selectiv aretracte ereln said

71 op TETOels ok SSTGRIE] [LAMALS, BS0SUED ks 1%, 008, Ty b Loroed

apparatus of claim27 wherein said plate includes one or nore apertures
adapt ed t o hosgisgaa@done or nore fluid conduits. 29. The nounti ng
apparatus of claim 27 wherein each said stop nenber includes a biasing
surface adapt ed at istagageng heprgeigel andl abd asligali ¢hds exid ool ehd seumed ever
armand said stop nenber inwardly toward a retracted position.
said helix for conjoint rotation with said helix about said rotational axis of said helix;
whereby said housing, said helix and said pointer are selectively removable from
said bracket as an assembly.

24. The gage of claim 23 wherein said bracket includes a zero set screw for
selectively positioning said first end of said bracket with respect to said second end of
said bracket and thereby selectively position said helix with respect to said base member.

25. The gage of claim 23 wherein said housing includes a first end wall at said
first end, a second end wall at said second end, and a side wall extending between said
first and second end walls, said first end of said helix being rotatably coupled to said first
end wall and said second end of said helix being rotatably coupled to said second end
wall, said side wall including an opening, said pointer extending outwardly from said
housing through said opening in said side wall.

26. The gage of claim 23 wherein said housing includes one or more clip
members attached to said side wall of said housing, said clip members adapted to
releasably secure said housing to said bracket.

27. A mounting apparatus for removably mounting a gage to a fixture, said

mounting apparatus comprising:
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a plate having an interior surface, an exterior surface, a central axis, and a
peripheral edge extending about said central axis of said plate, said plate adapted to be
attached to the fixture;

a plurality of locking members attached to said plate adjacent said peripheral
edge, each said locking member including a post extending outwardly from said interior
surface of said plate, and a resiliently flexible lever arm extending outwardly from a
distal end of said post, said lever arm including a first end attached to said post and a
second end, said second end of said lever arm including a stop member adapted to
selectively engage the gage and thereby mount the gage to the mounting apparatus and to
the fixture, said stop members being selectively movable to a retracted position wherein
said stop members are disengaged from the gage such that the gage may be removed
from the mounting apparatus and the fixture.

28. The mounting apparatus of claim 27 wherein said plate includes one or
more apertures adapted to receive one or more fluid conduits.

29. The mounting apparatus of claim 27 wherein each said stop member
includes a biasing surface adapted to engage the gage and bias said second end of said

lever arm and said stop member inwardly toward a retracted position.
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