PRESSURE GACGE W TH MAGNETI CALLY COUPLED DI APHRAGM RELATED APPLI CATI ONS

[ 0001] This application clainms the benefit of U S. Provisional Application
No. 61/ 15wp2éBy/10kdoBed March 6, 2009. BACKGROUND [ 0002] TPhe/ysc@sandos?
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 pre i ; i l I kve view of
t he gage; [0005 ﬁﬁsgﬁ@cbg\%ﬁgveqspecﬂwgfgr%@#s%ec Flgﬁ]glﬁ\%@ﬁvf%]Whe gage;
[0006] Fig. 4 is a perspective cross sectional view of the gage; [0007]

Fig. 5is e cld I ectional view of the gage; [0008] Fig. 6 is
a Cross se@i%@@sﬁﬂo@éﬁgwwt he gage; [0009] Fig. 7 is a rear

perspecti vgoooigw of tihes Bt s Blhe BdnSfinOUSISNBioviDEHEOA gh@ﬁoﬁ Nes a
front perspective view of the base nenmber of the housing [8 11] Fig. 9is a
si de el evatiloRdl97yi iélgd Marelhe. HW88e nenber of the housing; [0012] Fig. 10 is
front elevational view of the base nenber of the housing; [0013] Fig. 11 is
a bottom si ; t he base nmenber of the housing; [0014] Fig. 12 is a
rear el evatglégcn% %\\%@sv])of t he base nenber of the housing; [0015] Fig. 13 is
a cross sed000jal vi dhetpadsemt discdosgrd is Miredtdd iBa plesfarggagkMavin@Attdtidd g. 14 i s
a cross sectional view taken al ong Iiﬂe 14-14 of Fi

. 10;. .
detection mechanism magnetically attached to a pressure sensqlng %Iemble 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;



[0017] Fig. 15 is a rear perspective view of the seal nenber of the
housing; [0018] Fig. 16 is a front perspective view of the seal nenber;

[ 0019] Fiwo 20i0/i0%008 front el evational view of the seal mewRlsSeo10[00®20] Fi g.
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 nenber; [0023] Fig. 2 1 is side view
of the seal nenber; [0024] Fig. 22 is a front elevational view of the
cover; [0025] Fig. 23 is a cross sectional view taken along |ine 23-23 of
Fig. 22; [0026] Fig. 24 is a cross sectional view taken along |ine 24-24 of
Fig. 22; Fig. 25 .S a \e cover; [ 0028]

Fig. 26 |s?g@§]de el eF%v%tlpd%gflrogP‘éer% ef(3 ﬁ]wgwaoftﬁ’e Se%ﬁ@})glzl g. 27 is a front
el evat i onal[0¢49gw of tHhe ldI1§P)ﬁl‘oﬁgﬂbva[tﬁﬁaﬂ]le\l;logthe%8allrﬁerﬁbfﬁ‘l’ oss sectional view
taken along line 28-28 of Fig. 27; [0031] Fig is a per spective view of
the notionB¥%ct i on Fiedfdhp §Fpss EW@S‘Za]l vaﬁtakg@ah%g A 185s8 dd: vi ew of the
noti on det n mec [ [ iijew of the
beam and et mount hg AsSenDl s oap e Sk TR R A BT o [ 034
Fig. 32 is[@022jont elfey@iionadar eleewiofal vibe crfalp): sehDOBmberki g. 33 is a bottom

view of th [ 00 34.is rea vatl onal view of the cap;

[ 0037] Fi gTO@m s a %%r?tl 1%%93{ ‘?f?fp Welﬂ‘ ®bhe nounting bracket; [0038]
Fig. 36 is[goxoss S§Gd. '&G@hf%h@&e&a@ﬂ&ﬁé‘l x@é@%ﬂtﬂe'c@@e@G 36 of Fig. 35 [ 0039]
Fig. 37 is a perspective view of helix; [0040] Fig. 38 is a perspective

view of thd00&i x houdg.rig;is pom&}eqipgal @Vtakelaaltooghm apr20icdWin 22t he hel i x
housing; [Qfgye FI 9- 10 J4Ss 8cilsf &b O RRL Yo§ 8L 2518 e %,housi ng;

[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;



[0043] Fig. 4 1is aleft end view of the helix housing; [0044] Fig. 42 is
a cross sectional view taken along line 42-42 of Fig. 40;[0045] Fig. 43 is
a rear pewepeuxiog®@svi ew of an alternate enbodi ment of tReTASesse@IYage of
the present disclosure; [0046] Fig. 44 is a rear perspective view of the
pressure gage of Fig. 43 including a nounting apparatus; [0047] Fig. 45 is
an enl arged partial perspective view of a |ocking nenber of the nounting
apparatus; [0048] Fig. 46 is a rear elevational view of the nounting
apparatus; [0049] Fig. 47 is a side elevational view of the nounting
apparatus; and [0050] Fig. 48 is a front el evational view of the nounting

apparat us. E@l LED %Sgghf -a” e‘?\l g %gg%ﬂvalegva%gan a(?teﬂg?eo&gﬁ&ﬁmgl% ofhﬁe pr esent

di scl osure |s hown ressure

adapt ed tOp&&@ﬁeg&@ddﬂhdp&ﬁﬁ&d&mﬁﬁaﬁMFEd pressure, mhlch may be a
dlfferentlal in pressure between the pressure of a first fluid and the
pressure ofl® %@econd Fig.dds a exageerspeqtive Visedl the Pessere gtgeeet e 1ainelyding
housi ng 14,, pé%mﬁ novably coupled to housing 14, and a generally

| i near centra ax S FOOSZ] Housi ng 14, as shown in Figs. 7-21, includes
a base nentj@d4718 and Fag.sléat amreminged 2ﬁrtuabpmv;&bhye viowplf@adodkinpmsmbaestizbe 18.
Base nenber 18 includes a generally cylindrical peripheral side wall 22

ext endi ng fRYWIGS FPREFUENG 24 to a second end 26. Side wall 22 includes a

general |y qpgqpyl ar petd. rzﬂqu akea%re%sudﬂamla&z (iftthéﬂnbﬁﬂtlr%”%pgﬁuﬁnd a generally
circul ar peripheral second rim 30 at second 22 and first

and second [0¢ 28 aﬁﬂg3@laa@Mb@baa@@w@EN@H&thﬁmomméﬂuma@amtwﬂhbout axis
32. Base 18 i 34 |ocated within side wall 22
i acent ¢ 008G, " oo dge B ivaPRnfR Rt sR iRt ARG S 33 1 s

general ly perpendicular to axis 32. End wall 34 is connected along a
general | y OETAIIED pESORIEPTEINedge to the interior surface of side wall 22.

Base nenber 18 includes a front chanber 36 |located within side wall 22

bet ween [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

-3-



first end 24 and end wall 34. End wall 34 includes a generally circular
pressure relief port 38 in comrunication with front chanber 36. A pressure
relief plwo 288/1i0%008enovably |ocated in pressure relief portus3@oesoseal port
38. First rim28 fornms a first opening 29, and second rim 30 forns a second
opening 31. Side wall 22 includes a plurality ofmounting apertures 35, for
exanpl e four nounting apertures 35, spaced generally uniformy apart from
one anot her about axis 32. Each nounting aperture 35 is | ocated between end
wal | 34 and second rim 30. Each nounting aperture 35 includes a generally

| i near proxinmal edge | ocated adjacent end wall 34, a generaIIy Iinear

distal edo A RIRE AR tol AR OR0GEAl feBLebkebal) SAGHRI | 34 and

a pair of space enera I'near et t ween t he

proxi mal edg&oahlg aphis fidin adgeloafér abde asisde. @dgleﬁaoamqu' apettureedd ik dyaated one
anot her as they extend toward distal edge 37. [0053] End wall 34 includes a
recess 40 Ib50Y45H ead gaHeramdyecandaim 8P fach laﬁe?tsng a@a{jerezﬁé ia¢iades AePEEHY wal |

44. Bott Oml*ﬂ%ﬂ rééniaﬁf'&{l#q‘é‘éatéd %ﬁa‘[ﬁeﬁ?‘éddywahp@@t n&%ﬁg ﬁlﬁ%lrﬁl Al%ﬁ portion

and an annul ar 'si porti at extends “aroun ana portion.
The si de wapicepapit ﬁnnodndtgehemﬁymdallelzm eaokmﬂdid, firdompdihef qphemiaapaporti on to

edge 42 in a ge ally. concavely cur in the for n c of a
circle. é&%% 330{1 ﬁléieég%eééﬁat(‘?ﬁ%%l’f?twfén Rrﬂél b rgé?t@eﬁ%é? nd wal |
34 from f I e sﬁé%ﬂg@sf arShcliORWhEd bR AR IRD 1OBRYIRGn 'Ebv%%ﬁméwl catdon with
rear chanber 46. E is generally concentrically |ocated about a |inear

axis 48 thd0033 par aIEnéIW¢1b34amdlu§pﬁa@@@e$ﬁlé)rhannIg(ﬁrﬁeaﬁllaﬁySgculmmhﬁmblI 44

about i o A8 1ot Y o0\ T Wl 4 BcolilAT b B S R KSR 56 ana

rear chanbgiamppaifion phase @mfuna}rstdeqblanﬁxﬁ*ﬁolaﬁlaaaﬁeﬁcea&o&qhaﬁeaen&q)omﬁbﬂ | ui d
communi cation wth one anot her. ﬁenerally circular groove 52 is | ocated

in the extdhestdesyalkpprtionpf @t@nwap 44 extgnds @&méh@elagerwrtmty cdehdeittical ly

about axis géﬁerﬁﬁ&qc&%g eilf} g%rqr ﬁ% foﬁﬂ%f \éﬁallc 4 RlcRO Re@% Liﬁ)ef%{) sa

general ly rcul-ar por communicat ion with fron er 36.
Port 56 i s ré@ehimberr4ttinahe ysppmﬁtwafddloy ed @all 3@ ¢ess (réfk chathbedde Bdeewi2t h

respect to axis 48. An annul ar groove 58 extends concentrical I){ about port
56 in the é%ansqﬂep%én gpmapngication with rear chamber 46. Edge 42 is generdlly

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



wal |l 34 and is configured to receive a resilient elastoneric gasket 60,
such as an Oring. A plurality of connector nenbers 62 are attached to the
exterior wonbecw2®8 end wall 34 and are spaced gener al | ycunistawmeosabout
axis 48 and radially outwardly fromedge 42 of recess 40. Each connector
menber 62 conprises a generally U-shaped stirrup extending outwardly from
and generally perpendicular to end wall 34. First rim28 of side wall 22

i ncludes a generally circular groove 66 configured to receive a resilient
el astoneri cgasket 68, such an Oring. First end 24 of side wall 22 is
external ly threaded. Second end 26 of side wall 22 includes a notch 70

oy Sene st BB, PPRRE AR R BEERR IR AL AR Rk TRLERAR,
i nner surf aae 262y kidg wallPedesdsdetsh dachThgljasenepdrefflaBaehnerigdr 18mayRecess 74

i ncludes a generally circul ar, E)eri pheral edge 78, a generally planar bottom
wal | 80 andounedif¥erad Pdastie Madarial-s2 t hat ext ends between bottom wall 80 and

edge 78. A&W;m ly S(églrrﬁ%géro%@r&lhloﬁgingﬁ@,%‘é%a%%%f?&gdl%—gf’gﬁlﬁdés¥lni e

concentric bout edge 7 recess- 74 and about “axi's 4 Gener a
C- shaped nentfarecha8BW saleces8 3B fexiirgdn exttmal cHaynbier 36n Rbeess harclwsias hace of

seal nmenber 20 and are arranged w_fh respect to one ano r i,n a generally
circular afd"d f%?ulmﬂsﬁergle%@%{@ 3 B RBRE ?ﬁtg}n&@i}[ﬁ% g Upgd e
chanber 90 a5 domard el %%e§b§ﬂﬂ@}ﬁ%llmwe§§§3é' R ocf@RAy 2R Ah@1at or med

(v
bet ween respective ends of C-shaped nenbers 88A-B and are in conmunication
Wit h chambero®e.84&xtpnde genedllyfanpendri¢ahlytaheut adige /8 of resesst Aomdabountaréssas. 74

ext ends gener al i.near | ut wardl m_ ga 2B to.a distal end spaced
ety ot B RGEE e Al SO P PRR R R P St s Slfief BEC S,
recess 74 tbatméwteendangeraiahbyd Witheabbit tb bRetARer 92 A obkersll yardi@rland2.
Grooves 94 and 96 are located In alignnent with one anot her and extend

gener al | y ragailar monnsy eoraradll ycancenrried it axds 4&i S dembppd 5)fosaed nenmber 20

i ncludes a.fj i 1tlec98n Fir | Al ' ' irst
fluid pass:lt)ﬁlé)\;\/\e/%%/1 éi%’p g%\&ll%ﬁg}égs %8%’_183f C:I)aé)?%n%()%a o@ﬁng%%w? %ellegﬁ és?y g‘fgg%(% of
first flui C-clpddintendBrsB88A-8 acent doaimiuniédiohavitiechainbes)@leAwabdve82 of

recess 74. fgr%g:e%nig 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



port 104 of first fluid passageway 100 is in fluid conmunication with
external chanber 76 of recess 74 and groove 96. An ear 106 is attached to

t he circuweropene@ier al edge of seal nenber 20. Ear 106 PCmaliSedes2@s7
general ly 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 forned generally concentrically within inner surface 108 of
ear 106. A plurality of posts 118 are attached to the exterior surface of
seal nmenber 20 and extend outwardly therefrom Posts 118 are generally

uni formty SRGECAR0MN GELARnFaRD,R0%L B8 SINLANGSY Lo e fELeasan!

engaged by ‘a conne 0 1 el'easabl

seal nenbeno 2dedssblpasep 1érem>ﬁfenib8r 2Gaabaseaidatier 28, Sy nkkented rzfrmhyftfecfmrﬁed
plastic material, [0056] As shown in Figs. 22-26, cover 16 includes a
ri bbed gené?%?ﬁ?‘%??%@#ﬁ@ ‘peripheral rim 122 that surrounds a clear |ens

124. R m 1360363 1 nt erpabibyntifigadedoand, ko cApligul SthdidhehgalipLeadabl v

engaged to bas Rim 122 i nc es a generally
circul ar amﬂﬁpmnﬂhﬂn1@Ranmsmﬁumﬁaaekﬁﬂﬁn$hat Rsn ¢2hisiigiermady tloegledage igasket

68 when cover s coupl to bas nbe Gasket .68 re creates a
fluid tlghfoggaF“% §E3$?1¥Fn%ﬁﬁ§§h %%égjﬂﬁﬁﬁgpnﬁﬁréégﬁ 16. Cover
16 is sel eghdiygsy eﬁ&ﬁﬂﬁ@i!r@ulMdraﬁﬁﬁlaﬁgaﬁr%ugﬂceb@%%ﬂ%E’Q&{ﬁg%%:d t@%%&gem may
be formed froma plastic materi al Gage 10 includes a flexi

di aphr agm 3gket OB ahhn agver 180s ¢mxplaqldesba&: mcrgb@r @erﬁa&smﬂ@ thersby sieatoed fluid

generai |y feRbBAGTarar b R FEER Refet Yo s EREAACln S afE

general |y pehpeibit aid @plataablddh baRO Blenfidf ﬁ@CGOQifr 16l foelf%an@d 006 DHhFic48.
The proximal end of post 134 is coupled to plate 13 The distal end of

post 134 imedteitlds a plurality of finger- like gripping nmenbers 136. A

connect or r 138d e(‘ielfﬁ)él&%ég etxlque gfa glalel%% ?ﬁl%@gg%c]t%él&}'ucggl ppi ng

nmenbers 136. nnect or “nenber sur h™as a curved
spheri cal sigid gaeroly cﬁscbﬂﬂabed)cflrcslﬂliitelﬁa‘phm@@rnpla&t 162 corcdn@ticall3Bodaeed ddeud xisred

as @ 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.



spherical ball and nmay be fornmed froma netal material that is
ferromagnetic. Di aphragm 130 al so includes a generally annular resilient
and fl exiwbDeodvapiwsagm nenber 140 extendi ng around di apkcagrse@hbar@s132.

Di aphragm nmenber 140 includes an inner generally circul ar edge coupled to
the outer circul ar edge of diaphragm plate 132. Di aphragm nmenber 140
includes a circunferential circular rim 142 having a generally oval - shaped
cross-section. As shown in Fig. 28, diaphragm nenber 140 is curved between
the inner rimand outer rim 142 of diaphragm nenber 140 in the general
shape of an arc of a circle such that diaphragm nenber 140 has an annul ar

i nner conv curvegs; nd. a r rhoGQ Y [P VAV
surface. [qu(iﬁs]u aph?%%ﬁ%@ﬁqﬁglsc?ﬁ%}eggg# %)S%b%%ﬁﬁeﬁelr%%g%%é% %ﬁéb%régl %ln%nber
20. R m 14240ff diapphagmgnemesarbiel0 id Bates witoag@dvab2 b busg heawer 52 wath goase
menber 18 wi th ggs,t 134 extending fromrear chanber 46 through port 50 in

bot t om wal 11344x(snding dregsreapchimper Ap reygnrort Mhmatiogevell 4hasEcremiemndis.
Connect or B?f‘or&té e S =] %%0&19%t&%e&19&%3g%f'dﬁgﬁfagﬁflﬁhgnber
of di roove 84 of

36. Rm14 aphragm nenber 140 is also located within
seal nmenbenhéébywoested aafronteiiraber6. iRimc bipdfeliathoa dnasemenbdr is b olycated

connector nenber 62. Rim 142 creates a fluid ti . seal. between gr.oo 52
and groove “8 15 herot SAEEHE RS RN baRen teeh g Laar) W&%@%e&ﬁ@ﬂxg

engages i Ngleoftct@GEertioB 6of ReAr142Q6akQ LlBaki8hBsehl BHtdedn GhbveSEaindoet ween
ear 106 and base nenber 18. Second port 116 of second fluid passageway 112

is in flui greomdrinddeiveenhatehmeober Seindsct asembreRbe Gaglgt &Adngages meeby i n

fluid communi.cation wth front chanbher 36 base er,18. &=

el noee aoRra AR Mo b R BTR an ool hePERT e P Sh ERs P e IR s
menber 20, RBchdpFEL@Gt sbEdHdd G paRE 8 109 fil§H BEmbT@tatieh dagort3% and
rear chanber 4t“§ppof basesmenber 18 F%ervia? fluid chamber 146tland sg{(:)f)tnd fluid

charmber 148n hase rawnbesd Sfapdivthereghin flvigwosmenigasion avithhyordichpnbagmot dese Fir st
(1. charhelogi 5, b0y STTLEL e Lot Ly Pagapeney, 100
in fluid cofveintaitedd0 vinth ssesdnthif thirmbepad 8 agepayind Iidnodhagtenfeladd ui d
conduit 1lgez1arr<]:?1ar];1‘ibérséf6 opf%rage r}l]e'rfflber 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



[ 0059] Each fluid chanmber 146 and 148 may be placed in fluid conmmuni cation
with a respective source of fluid. If desired, one fluid chanber may be

pl aced i rwOl2oiodoe@suni cati on with the at nosphere. FirsPcriusedonk@sber 146
is separated fromand is sealed fluid-tight fromsecond fluid chanber 148.
Plate 132, post 134 and connector nenber 138 nove al ong axis 48 in response
to a differential in pressure between the pressure of the fluid in the
first fluid chanber 146 fromthe pressure of the fluid in the second fluid
chanber 148. C-shaped nenbers 88A-B are configured to space di aphragm pl ate
132 fromthe interior surface of recess 74. [0060] Gage 10 includes a

oL on LT anaglil A8 IRNANLSMASS 4 G 1A (Q0. e ERiL N iBahant sm

156. Mbtion I On nechant sm wn in i ncl'udes a

mounti ng base aﬁ@@ seuplead 164 ®RUnad basd460indhake a@éﬁﬁb@lﬂy pl@ndraisédsirfoer 161
within front chanber 36. Munting base 160 extends between a first end 162

and a secorl@0ahtirsiend 19dnanca srgendy @langorecasedisiutacs 1§% Hat sXtPydsdromar rai sed
surface 16 O(f%%lofl b3 n@Pﬂseh‘%%ﬁﬁ%d16%t9%&?orna'eh§ 1811%{'9{011{1%%@1%@%@% 168

t hat exten rom'a locati on acent ralsed surface second end 164
of nount i ngutiasel 6660 gerﬁaallsqdirailmﬂ fcateeesiﬁﬁsdrﬁxcg eber Mohmlmhssexé 1160 also r ecessed

surface 168. unt i ng base | udes out dl xtendi n nges
170 that rdepRdssiovbyrdlyexiss mélfg‘ﬁée%ﬁg)et HGHECo¥ 8%%@8“%& f & %ﬁ’sf 8. Each
flange 170ré&§4eu%§a& GRN§aeh Yn®! AARCINALS PEBn éfaﬁ@%a%&t&n@@ﬁrﬁ& 1general |y
parallel to recessed surface 168. Bottom surfac extends from second

end 164 t owkatds gqnueeidlyezamll@a@ refessepiutfiaegy | G8a Bottodd surfaged 13 extendssiirdnency

flexible and b can ver bea 74 is pl ed to nmounti ng base 160
by a fasten&f" fg h “P%Hé X ??g%ﬁpgpméggémﬁE®@g 18. Beam 174 incl udes a
first end }@613nd a S@f‘d@ﬂfén@ﬁﬂeﬂiﬁﬁa anbfibefidab®éhniiichefed be@UMI78Gs ¢upleaits ed
surface 166 of nounting base 160. Beam 174 extends from first end 176 and

rai sed surfeeyatinggateoeirhy asiestonns 1daand reengevielt 3¢ pi/basamenber 18.0Baw 1<paced
apart frOmlﬁﬁlg@e%%qﬂgtheﬁfﬁ%%n&?%% pﬁ@{ﬁ?%ﬂ %Eéf c°i1'7@1s%u§f%9't9§a‘?§éd%8ﬂgét' on.

Beam 174 may Dbe iIn formo ate or spring having a genera

pl anar top 1sanf apentBdbasdoca. genarial kytepdsafian faten@m76 and raised surface 166
toward second end 178 generally parallel to and spaced apart from recessed surface 168
when beam 174 is in an unbiased condition. Beam 174 may be in the form of a plate or
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



surface 182 that is generally parallel to top surface 180. Beam 174 is
resiliently flexible along its longitudinal axis 184 and nay be forned from
met al or wohlero/wedosri al s. The | ength, w dth and thi ckne®sTafS2010a200574 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 al so includes an aperture 188 | ocated
inwardly from second end 178 and apertures 186A-B. Aperture 188 is |ocated
generally centrally between side edges of beam 174. [0062] A holder 192 is
coupled to second end 178 of beam 174. Hol der 192 includes a generally

pl anar bas I 19 ' fotr ensely s e t cat i menber s
Dot oo SoB Db R0l (Oh b BL SRR, MLl Rsghnay o

194. Locat iffogn basetpite 196MoaX bepudin g dideosdybs apiesathiir 2l abdGforpnddibacaigdeng menmber
196B extends through aperture 186B of heam 174 such that the tgp surface of
base pl at e b£y2 1774 af treapdend Hi&a ddoldenlgtinrhidas i raeaptac22 (G lopethdiasgnt Base

plate 194 i i it . i 4. A
Phr ee- i ded el 508 TP SIchHa AP MREI M ARcBRIL A0SRl pBaRTHAr
si de edges hatinpeamwpdydisahendadwfigueddo sdécalveadiyayeofiagnee?ol 74n atackmenind end

178. Hol der 192 jncl udes a .recept acl 02 | oc d adjacent to and qutwardly
f rom second"4hgt 4pgs chaﬁéavﬁhﬁ_aﬁerﬁé%@ﬁz%@oé%gés @ﬂ@f{f@@gleé teelie 1880
having an qpgR 19is %@aclﬁﬂg}t%‘hbtg}%_eig spdRed 85£1 HEmARE 'nYa%nmeatlo is An

attachnment magnet 208 is |located within aperture 198 of holder 192 and is
coupl ed t o 18dr Adlochm@R nasfznpicXi i1 ZantighredatofrramegnptgphlatattadRdiis dgpdcentaetpar t

fromdrive net 206 along axis 184, nt et . .208 is configyred
{6 be. rmgnalt Saries PR, e edrerionERGEr Lo P e S e QLR R G e ct or
nmenber 138 n@fondii@Phraddhed 30hnetMok AR 3STRHYREL34288 plRENET bahphraghtiaghes
connector nenber 138, post 134 and plate 132 of diaphragm 130 to second end

178 of beart® tcrand gedh 1 Theft bagpy bifesyeh drat progementas piste 43 2aphdiarweasd3dprlong axi s
L I e e
end 178 of fhédehalbér a8lpfvidds b\eorraimponding 2 ebignt @Setirdnindyl 7B @ndedrg 1peam 174
along axis a%lg g'f drive magnet 206 by resiliently bending beam 174 along axis 184.

[0063] Motion detection mechanism 156 also includes a spring rate adjustment

mechanism 212. Spring rate adjustment mechanism 212 includes a bottom adjustment

member 214 located between recessed surface 168 of mounting base 160 and bottom

surface 182 of beam 174. Bottom adjustment member 214 is in the general form of a

planar plate including a generally planar bottom surface in engagement with recessed

surface 168 and a generally planar top surface in engagement with bottom surface 182 of

beam 174. Bottom adjustment member 214 includes a pair of fingers 216 respectively

extending outwardly and transversely from each side of bottom adjustment member 214.

Bottom adjustment member 214 also includes a generally linear distal edge 218

extending transversely to axis 184. Spring rate adjustment mechanism 212 also includes

a top adjustment member 222 constructed in substantially the identical manner as bottom

adjustment member 214. Top adjustment member 222 is formed in the general form of a

generally planar plate and includes a generally planar bottom surface in engagement with

top surface 180 of beam 174. Top adjustment member 222 includes a finger 224

extending transversely and outwardly from each side of top adjustment mechanism



[ 0063] Mbdtion detection nechani sm 156 al so i ncludes a spring rate

adj ust nent nechani sm 212. Spring rate adjustnent nmechani sm 212 includes a
bot t om adWosbreroroosenber 214 | ocat ed bet ween recessed sRCTASR01003606T
nmounti ng base 160 and bottom surface 182 of beam 174. Bottom adj ust nent
menber 214 is in the general formof a planar plate including a generally
pl anar bottom surface in engagenent with recessed surface 168 and a
generally planar top surface in engagenent with bottom surface 182 of beam
174. Bottom adj ustnent nenber 214 includes a pair of fingers 216
respectively extending outwardly and transversely from each side of bottom
adj ust nent Hr414, Battom adjust t r dnelu

general ly fﬁ%@%%2%$§@§f§%§égg%f§h§§tgﬁgfﬁgggggﬁg%%ﬁfg#éfI%RQQ%%g%g%#bépring
rate adj ustiimentdiswicdigapsenhal extahddaranbedrseties® &id 0§t ad) deaéraBn baratelae dista 2
constructed in_substantially the identical nmanner as bottom adjustnent

menber 214 .°4§%p! el RstomEIbuSTBABERCRDY 14- op aRiusinent RETenet kiR a
general |y %\t}ﬁéﬁﬁenﬁ’hﬁhﬁ)e@m 5@3&0&%?3%1206{%]‘855% &hdYorBEARAT4 2R LR, 'tkfed; igce 1n

engagenent top surface 1 174. Top adjustnent ne 222
i ncl udes a atipmgent withoextnetteti.ng transversely and outwardly from each side
of top adj

nt mechani smenber 222 with r ct.tp axis 18 o]
2dj ust rent [ier 22 Ppﬁéri}aéélugﬂgah@?%ﬂaingﬁn} Thedio e sﬁaga&_éﬁbfz‘g*ﬁ%i
extends transyshsRledhbbO2 i AN GRORN Bl anBIERAIhIG) %atrguéiu%&valvaﬁfwe 218
of bottom adj ustnent nenber 214. Top adj ustnent menber 222 and bottom

adj ust nent entendiog 194233 Eatlolegt2dd immudsy po siwadlyi aiesndorfe lieaih 4 7 dintdl ende

| ocated in alignne i th .on other., [ 0064 ring rat j,ust nent

o hent s 21 s EE 2o, chich 18 A% Pficst P Sk B et o iRl BB avi ng
a pair of &magdnpp&u hncdrd 292 NBoAbMAdRATH I @hent@MVWRAEH dpeufemeingg | egs
232. Each leg 232 includes an |nmardlgd¢xtend|ng lip 234 at the distal end

of each | egne@zr 2@3extendpetyeon pies 37 aktlupameaneufriast mitheiagsridi vgnd 28t 236
that ext . i ' 214 and
at ex e”‘i‘&&é&ﬂ% gr&lﬁgﬁ@ﬁ(}gg%i@?ﬁégﬂl %@ﬁéeg%?%#n%?ﬁec%hglﬁmg an

top adj ustnent ne r egs anpli ng nmenber 230
wi th fingengjudthtenanende42 | baatl g adjusiniant regidec?2ve $dmpisg ddmbef 28@ghil232.
Fingers 21%llg'\r)]v(ijngzbzoztltoglogd?llls?mgr%tngé)nq‘g)er 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-



adj ust rent nmenber 214 and top adj ustnent nmenber 222 to cl anpi ng nmenber 230
whil e all ow ng bottom adj ust nrent nenber 214 and top adjustnent nenber 222
to nove awongiesiopss 236 with respect to cl anpi ng nmenber PE3AIS2010/0260284 of

| egs 232 are | ocated bel ow flanges 170 of nounting base 160 and are adapted
to engage bottom surfaces 172 of flanges 170. A cross nenber 238 having a

t hreaded bore 240 extends between the distal ends of |egs 232. A threaded
fastener 242, such a set screw, is located in bore 240 and is threadably
coupl ed to cross nenber 238. [0065] Wen fastener 242 is in a retracted

rel eased position, clanping nenber 230 and bottom and top adj ust nent

renbers 214, and, 8RR BenSRLEG! Lielohe Sl hnALORY Glct, 384 L, AlaGE. i stal

edges 218 an FYom Secon eam 94 Beam
174 ext end2l1djand thapditibeveb&shn Mhb&veoutopaind byttdmadjudirsdn meatgas? [41ddand
226. The effective bending | ength of beam 174 hetween di st al edges 218 and
226 and se@@%oﬁr%B@S&eﬂsntodﬁ%}(efiﬁégweph@@|5‘quﬁiidr551f eeolo8iod MAUPHAS bsgy be

sel ectivel yyggari ed by the positioning of the distal edges 218 and 226 with
respect to bean1174 When fastener 242 is noved to an extended tightened
posi tion, ﬁﬂ&ﬂ@ner 24ﬂowm1mennﬁmghﬁphadﬁmﬂﬁmnhb1m®mheapzﬁ&xwumnomngagenent

with top surface 1 beam 174 and wi || s 23 e 23 |nto

engagement n@ﬁ ﬁ“l%%én} 8@??5&@3“&@2% ‘% 18“5.1 P 6‘?‘}?633#5/0[1} ﬁb P%aéjé

such that Q@Qh@@h%%&ﬁﬁ%hd@%@ﬁﬁ&a%&%md@ﬁ&??ﬂhﬁQkH%IHBH&h%%M%¥68ﬁ&mea“d the
portion of beam 174 between top and bottom adj ust nent nenbers 214 and 222,

are pressedndmbes 180 Bkaeedighggrmantliyfiormed ecebed @laur Backet 268 infludesarprirng

base 160. smttin m 1 al so _j.ncl ud oi.nt er
ot ation mobNEREd PShER BAC TS B R e pRe SR e 2R
U-shaped bmragkatmBa0 hasiagtash lﬂcﬁide@ﬁlﬂa{&&r@-ﬂ@b & fEacandsendapdéditd ocated in
front chanber 36 of base menber 18. Bracket 250 is generally forned as a

bent pl at e.thiBpdabkietecoiBpa thieadsd @srossepirew 802 s pOsdt spray £63 Blgsdess teprendecond

end 254 t h%tavfﬁr G st li?%})%gd %685@%@(?[1 L o%qucﬁfgg‘ggs d%l qulegi@%gre%m&r an%i% Bracket

250 i ncl udes af aper
bottom end having a generally cylindrical shaft adapted to be received in a pocket 264 in

end wall 34 of base member 18. Zero set screw 262 is adapted to extend into a bore in
cover 16 such that the top end of zero set screw 262 is accessible from the exterior of
gage 10. A resilient seal member such as an O-ring extends around zero set screw 262
within the bore of cover 16 to create a fluid-tight seal between zero set screw 262 and
cover 16. Zero set screw 262 may be manually rotated in a desired direction about its
longitudinal axis with respect to bracket 250 to either raise or lower first end 252 with
respect to second end 254. Bracket 250 includes a generally circular opening 266
adjacent first end 252 that extends between a bottom surface 268 and 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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threadably receive a threaded zero set screw 262. Zero set screw 262
includes a top end having a slot adapted to receive the tip of a tool such
as flat bwedelgwe@sdri ver and a bottom end havi ng a genecalusgoiopkiondri ca
shaft adapted to be received in a pocket 264 in end wall 34 of base nenber
18. Zero set screw 262 is adapted to extend into a bore in cover 16 such
that the top end of zero set screw 262 is accessible fromthe exterior of
gage 10. A resilient seal nmenber such as an Oring extends around zero set
screw 262 within the bore of cover 16 to create a fluid-tight seal between
zero set screw 262 and cover 16. Zero set screw 262 may be manual Iy rotated

0 desi r g ecti i AhouLbh S RNGLE YL DAL X1 WebRerb BPAELR br acket

250 to either alse or I ower ten respec econd end 254.

Bracket 25Gousiag 0gleBavinge et @hd 98€ hndCdekaid @derssn Glﬁﬁﬁldﬁlﬂ&lﬁﬁﬁﬂesfd disdulaend
252 that extends between a bottgom surface 268 and a top surface 270 of
br acket 250irstesd mlig?%eaqeﬁémra gompandegeneiyly paratlebtoa citeylap fgroge aed wrlly

rect angul angs| gi{gt e%éw i héiug&! alnyalp ﬁ?&%;grlgﬁtégll%n@é}%%ﬁg dAlhx site

sides of axis 2 1S genera to an paced apart from
axi s 48. Aﬂesmlﬂshdo;ﬁalb%diﬁéesi at apegeet 2 6akigsedwizh apattiax 294 4184¢ bsis §éher al |y
perpendi cul ar to iB%%Z when unbi sed

Bracket 25@ %"rﬂ‘?F"d R Ve Be ﬁ’&ﬁ%%dggsﬁ’%?n@g Figtrsn *7%/&“ W&ﬂzz%énd

ext endi ng qutonedl Yyal1r0maha %e%fﬁli}a@&lcgtﬁﬁcilﬁaéboﬁf %{1.15 orab&Feala ARPORL ke Si des
of opening 266. Projections 276A-B are diaretrically opposed w th respect

to axi s 2730pe0é7pedoi nidercdgod@d.i on nmechani sm 248 al so i ncludes a generally

cylindrical si ng irst end nd s nd end

ARG (17 e o s RN L TR AR
general 'y paoahd 802 that B if cb@blualcater ¥d aMampal 30638Anedbdtateredt wad | 290
i ncludes an aperture 294 | ocated concentrically on axis 272. Second end

wal | 292 | rséqqmé@@dmﬂa%@ e 9208l idq yrlbdd%hi Hauspesiingludova plibalg axis 272.
A generally Gy SalhYs oS A e 1St ac aiidogt end
Shin e l%%{.ﬁl Y tﬁ’hfg«g) 48 @l d%?% Sk FE\ﬂf 9%%}4‘1%% 11 Jog!

wal | 290 and sacond geneéral Ty concentrica out axis
272 bet wee rSt@ fnembtrsSildarecdgeec8dy &ﬂﬁlte& adpeendirsi e secgd sild2dg¢O8H8&nd

oS T Ng 2  d H e Rarmtricl Ty ppdsci Lo one aneiher with fespect (0 s 375, Stop membirs
310 are located approximately midway between first and second end walls 290 and 292.
Stop members 310 are configured to respectively fit within slots 274 of opening 266 in
bracket 250. Side wall 298 is configured to fit closely within opening 266. Housing 284
also includes a pair of resilient clip members 312. Each clip member 312 includes an
outwardly extending arm 314 and a resiliently flexible finger 316 attached to a distal end
of arm 314 and that extends transversely to arm 314 in a cantilevered manner. Each
finger 316 includes an outer detent 318. As shown in Figs. 41 and 42, fingers 316 are
located on opposite sides of side wall 298 and extend from their respective arms 314 in
opposite directions with respect to one another. Each clip member 312 is spaced apart
from a respective stop member 310 along axis 272 in a direction toward second end wall
292 such that a gap 320 is formed between each associated stop member 310 and clip
member 312 which is adapted to receive bracket 250. Side wall 298 includes a projecting
ribbed portion 322 that extends outwardly beyond second end wall 292. Housing 284

may be formed from a plastic material.
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300 and 302 that is in conmunication with a chanber 306 fornmed between
first and second end walls 290 and 292 and side wall 298. Housing 284

i ncl udes wopaiwioadosgeneral |y rectangul ar stop nenbers 3POTAS@ole@s1 0 an
outer surface of side wall 298. Stop nenbers 310 are respectively | ocated
adj acent first and second side edges 300 and 302 and are dianetrically
opposed to one another with respect to axis 272. Stop nenbers 310 are

| ocat ed approxi mately m dway between first and second end walls 290 and
292. Stop nmenbers 310 are configured to respectively fit within slots 274
of opening 266 in bracket 250. Side wall 298 is configured to fit closely

wi thin Opegbﬂl’%&gﬁGCl lﬂ%ﬁ’h%ﬁ%ta%%g I%cﬁam% ng4§lgﬂ%g 1&11? é}?flx ?I l I ﬁ(pwn ﬁll F

menbers 31 es an ou 314

and a resi [37ehd+iye 4 ﬁ@x ki 837 arigedecdderat 33AC ﬂmlxtnsandh@dsal sheimd3of ar m 314
and that extends transversely to arm 314 in_a cantilevered manner. Each

finger 316 ckisafingdstwasnsiiitenddat and sesopd ends3dhalane s B gsHelx 12830 42,
fingers 316,af&s9cAtAF.00: ORPAS el gﬁhaﬁca%hfiﬁn%bbut%%ﬁ%%‘ affXhgpd from

their respective arns 31471 n opposite rections wth respect to one
anot her. E&4h. Hehpalrfhn@:e%&%ﬂudes shdcabedzpar0. Hetim3as nmnﬁed from st op nenber

310 along axis 272 .in a_direction.t rd second en such

gap 320 isq’?ré?%eﬁéf%é@éﬁlaéf‘a{taﬁr %E%gi)g\g%sgacaé‘% ﬂi’x‘@r‘r‘g%‘?l %9%:;9%&‘08?1% gégnber
312 whi ch 'vﬁt@@@%mﬂ%ﬂsﬁ&f@By@ro%ﬁﬁm& cEipfed 191 6 e\ﬁalwau@ﬁ) dfelLUdessa
projecting ribbed portion 322 that extends outwardly beyond second end wall

292. Housi rhy adg4ringg4band mmﬂerfdrm o shafa3da wistmnelly edupl@OEIPcadi wrl k292

naving a 10 SoNur S SRR AT SRS oA 3 Trortidat ol sse

ext endi ng babween sédond pie&shp %%e@md cR@GONAf etk 3340 BEATHE BMI A 2didrallyel i X
328 al so includes a helical flange 338 that extends in a helical nanner

about shaf thns@feel@ng@t%mnstelzw inglaflescaprofing gad 8@8)1¢41'@Iflréifeﬂ§1fia33l4@|f helat 3¥ge
ocat o0 w (R R TrRRl 5 e AR, O ORREP e PR 56
rot ati onal |3§36Qﬁdlﬂieqﬂoi1ﬁlai eiidsof igtev®dd m2PPBe efuphalusicognt2Bdei gyt 3d8beari ng 342
and second CeOTlgltC?\%éggJ 3438hea)'<]jcf;[nd:s3 gl?tvvra(r)cglgtfrlo(r)nngllls ¥7§ gluanl oei)%ogl?e 51?6%829 fr\{)vgll \l)vhlgl?z

pointer 346 extends from axis 272 such that counterweight 348 counter balances the

weight of pointer 346. Helix 328, pointer 346 and counterweight 348 are conjointly

rotatable and pivotable about axis 272 with respect to housing 284.

[0070] The assembly comprising housing 284, helix 328 and pointer 346 is

removably coupled to bracket 250 by inserting first end 286 of housing 284 through

opening 266 in bracket 250, and inserting stop members 310 respectively through slots

274 in opening 266. Housing 284 is then rotated about axis 272 in a generally clockwise

direction as viewed in Fig. 41 such that bracket 250 is located in gaps 320 between stop

members 310 and clip members 312 and projections 276A and 276B are respectively

located in detents 318 of clip members 312. Clip members 312 releasably secure housing

284 to bracket 250. The assembly comprising housing 284, helix 328 and pointer 346

may thereby be selectively removed and replaced from bracket 250 for repair or

replacement.

[0071] Gage 10 includes a scale plate 350 that overlies second end 254 of bracket
250 and that is coupled to bracket 250. Scale plate 350 includes a generally linear bottom
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of housing 284 by a bearing 344. A first pin couples first end 332 of shaft
336 to bearing 342 and a second pin couples second end 334 of shaft 336 to
beari ng 30.20/@eweral ly |inear el ongate pointer 346 i n®CuAS3018/0pF06Xi nal
end coupled to first end 334 of helix 328. A counterwei ght 348, such as a
pl ate-1i ke nenber, is coupled to second end 334 of shaft 336 and the
proxi mal end of pointer 346 may be coupled to counterwei ght 348.

Count erwei ght 348 extends outwardly fromaxis 272 in an opposite direction
fromwhi ch pointer 346 extends fromaxis 272 such that counterweight 348
counter bal ances the wei ght of pointer 346. Helix 328, pointer 346 and

i ol nt | v i bl b I 72
count <1 v A S48, 0% SPILALE) ko e T8 LY Ssp00 972

hel i x 328 amng) feohsitmyd t346ackst T0mNaksyn€o wiplt etiehd tHo@tkkrtd@ 3B¥AiBBer ti ng
first end 286 of housing 284 through opening?266'in bracket 250, and
i nserting drkehiiberalePiae ped purincledes waledagidigainga sened prespissPygie266.

Housi ng 284050l NBAIfGH Ia:ftgg R Uhg BhnR7 344 0ieh r0BREN B ahoCkui se

direction as vie 41 su at bracket 250 is located in gaps
320 bet weeri0@R2dp nentengs 18 hodanduddsiaprapBtbersshdd? imbgs Pbpecononeae@W6A and

Tenber & 312VPOraad BBTgUREL i 0 HOUe G 2 F oy ddkefurPEaeD AqeinEetenbl
conpri si ng ARUSkRRed fart MaLlrmIRRraB6b RANRLRN tg’fl@ezgﬁl’/lytgpigro%@fsi%side

sel ectively renoved and replaced from bracket 250 for repair or
r epl acenmentedggsod piickeadfd thérebetpeend@sd a psic af epaskdtearBaBtst Heltadopted k4 es second

end 254 of bracket 250 at. i oupl ed br acke 0. e -pl 350
el oes o cHLREiED pi e aallet Babre sl SHRAES At BiBHPED R orBe 8 o
352A and 357dud¥s adWorE K68 cohBBuredta ke Aieetop2ld BRYerb et sREhe P ch it @tk et
250 with fasteners that extend through apertures 354A-B in bracket 250.

Scal e pl at éoBsizenietiseieAde mayskeaaceesset throuphcdere AeP whewees 1piessgved by t he

rotational _fg)?ﬁ %éslsgﬂefglgertlg.e Tﬂ% ?e%a?’l { 8&1)0'3@ alpogligglftﬁéssgé'aﬁr X\f Jpgcgdﬁ%gg%tog‘g&BZ?e

scale. [00 al'so includes a cap own i n
conf i gur ed stop ms@bdrk 87@NEoibRr Stop Phe@tbek 0370 drs toithrabid edbader mimet 34543, The

rear of Ca%o?n?f(:)r 3i4r6](i)|i\lfjoqclse gbo%t axis 272 to limit the rotational or pivotal range of movement of
pointer 346. Cap 360 is formed from a plastic material. Cap 360 is snap fit to bracket
250 such that cap 360 may be removed and replaced as required.
[0073] First fluid chamber 146 is adapted to be placed in fluid communication
with a first fluid having a first pressure through first fluid passageway 100, and second
fluid chamber 148 is adapted to be placed in fluid communication with a second fluid
having a second pressure through second fluid passageway 112. An increase in the
pressure of the first fluid in the first fluid chamber 146 with respect to the second
pressure of the second fluid in the second fluid chamber 148 will cause the diaphragm
130, including diaphragm plate 132, post 134 and connector member 138, to move 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 from end wall 34.
Conversely, a decrease in the pressure of the first fluid in the first fluid chamber 146 with
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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pair of spaced apart detent nenbers 362 configured to releasably grip
opposi ng side edges of bracket 250 therebetween, and a pair of spaced apart
posts 364vadampiweooso engage top surface 270 of bracket PEO/UsS2@0/02@P7 360 i S
coupl ed to bracket 250. Cap 360 includes a bore 368 configured to receive
the top end of zero set screw 262 such that the top of zero set screw 262
may be accessed through bore 368 when cover 16 is renoved from base nenber
18. The rear of cap 360 also includes a pair of spaced apart pointer stop
menbers 370. Pointer stop nenbers 370 are configured to engage pointer 346
as pointer 346 pivots about axis 272 to limt the rotational or pivotal

range of n%é’{v%@%éd allpjgll QS c'éb%%% 17%@ cﬁ? 0%1‘80 fl?la %ﬁmttﬁﬁn c%nghlgesdtl ¢

mat eri al . RS snap 0 'orack may be
renoved andncsxepieat:@tcﬁlqs}migrqusm adthe [s&%?la]dlrEd:t[cﬁltwﬂﬂ pﬂlldae@hﬁlﬂh&bwiﬁﬁenﬂ&veﬂﬂ apt ed
to be placed in flu conmuni cation with a first fluid having a first
pressure t ﬁﬂcﬂﬁ@ﬁserm?@berfmné aw&%%?@éh&yk%@éo dyep e dngaetq endedtitinber 148

| s adapt ed .0, BhALRH m&ﬁ&gsgo% bSO WiAnftpBRAONA 20k Ubgbifpdl ng &
second pressure through secon sagemay 112. An i1 nhcrease in

pressur e ofbeddd 7#iof stotrbh de@dction mlbﬂlafllsl’rBISG | Theckeabralth ephetidtl svithte ofes pect to
the second pressure o hgg secon quiglin@the S coqg fluid chanber 148

wi || cause “PREFCHT SRR dY 4 §8222PH De $ansig yP 2P bfﬁ‘fep‘? Attachment magaet 2084 ang
connect or  RRAPLHoiABE: cohRclTOMEs AbIANSF @hladt é‘lﬁ)\ﬂzsrm@pﬁré% ®i30td 1%6% RAwheVar d
beam 174 such that diaphragm 130 resiliently bends beam 174 al ong axis 184

in a directhdiwvardwarhd fbﬁtabltcetlom@osea@mi damswm eoreradhypanalel t@and Borp/anisdd y, a
decr ease in essure of. in the fl ui

W ih respedt nPnEIEHL Sefliah BFaihistamdatiaiatrdets 10 hdhubhbidieiady gtn 140

chanber 14&rwull bnbesH!174 imrespehsekApratagthhdOes Bebtdndinaral 2hemBa3A46pagt 134
and connect or nenber 138, noving along axis 48 in a second direction,

opposi te t ecomdrflyid ehaneher idh, away from beam 174 andtoward end mall 34
ai aphr agm 150492 ne LR PLATATABRaR) WP SREL PYEGTBRERR a1 a4
of base nerban 178 tabehdowdlexftha@abydigslkeihg aﬁoe ghaendt@0b IgEndi‘ﬁlg;npdrhldjel(t@EIﬂECt ion
bet ween connector nenber 138 of diaphragm 130 and_ attachnment ma net 208
coupled to 48 to a position that corresponds with the pressure sensed by diaphragm 130.

generally 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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beam 174 of notion detection nechanism 156. The generally spherical surface
of connector nenber 138 engages the generally planar surface of attachnent
magnet 2080wntomo200poi nt of contact. This point of contaeCTaistan®2@saphr agm
130 to nove forward or backward in the first direction or second direction
generally parallel to and along axis 48 in the nost natural position of

di aphragm 130. Di aphragm 130 is thereby adapted to push or pull on beam 174
in response to pressure changes between first fluid chanber 146 and second
fluid chanber 148. [0074] Displacenent of diaphragm 130 in response to a
sensed pressure causes beam 174 to bend or flex thereby displacing drive

et e o AT RaTTl Slph B S0AR PO P hSeRSRCS
di spl acenerbnd@no3§de [éat inBEGbHOFY2tdl@ninoludéel d seotbfnidtcoddbt 839 ihekpmadscdnd t he
differential Cgr essure agzl ied to di a?;‘)rgr agm 130. Drive magnet 206 is | ocated

adj acent t dluidpassaeewayddand et poxt lhahidf distad spd i segand;flpidsepduis 38 t hat
helix 328 i ' R e : ' j it
s formed barvman tar PR A AR S S8 Hip s LR En AUTRAT LI

t her ebet wedd6, aidesegerdtiad bysshgawaegr] 18w @agnt 8ok idfluMeomagurétatid@6vithsec@siponse

to |inear v nt of di.aphragm 130 causes an apgul ar. of rqtatjona

di spl ac_ene&ﬁ“‘gﬁ%é%gtmﬁ?e kil eir&an’oﬂé%?sdﬁéagfhEQ'_eg%oﬁgiﬂﬁi‘g“rong%gg‘g%{‘ldﬁ%i s
272. Poi nt &l 3dthal BRI SRYNES a6, aFikkh Sh@becb RITIGRI AR 392 :BSRBCkich@_t he
scale on scale plate 350 of the pressure sensed by di aphragm 130. [0075] An

al t er nat e enbudilyeatlldfto pheangdlye aod getmealhy paial taige Pdsuthey estesthown i n

Figures 43 and 44 and _.is identifi wi th the. reference nunber 380. Gage 380
e ae o S 6 Rt AR s D ol b D Bl RS B DR d g ponant o
are narked g%érmlgz{fi@nss,alrgayrt@faﬁ_rsggggirngugaqro, Gage 380 operates in the same
manner as 3@ﬁ610' The only difference between gage 380 and gage 10 is in

the constr n of dJeathonprinie 382038 3§aderespyatingoured ormpettingd of gage
L N e T M
384. Seal nmhete BiitheahsgaderB8DUABShaws &EBiRd. 4d-48, n@mnidyhppa3@os 40| udi ng
second includes a generally planar and circular plate 402 having a generally planar interior

surface 404 and a generally planar exterior surface 406 spaced apart from and generally

parallel to interior surface 404. Plate 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 generally

concentrically about axis 408. Peripheral edge 410 includes a plurality of elongate

notches 412 generally uniformly spaced apart from one another about axis 408. As

shown in Figs. 46 and 48, peripheral edge 410 includes four notches 412, although

additional or fewer notches may be used. Each notch 412 extends along peripheral edge

410 between a first end 414 and a second end 416.

[0077] Plate 402 includes a generally circular first access aperture 418 and a

generally circular second access aperture 420. As shown in Fig. 44, first access aperture

418 is adapted to align with first fluid conduit 384 and second access aperture 420 is

adapted to align with second fluid conduit 386, when gage 380 is coupled to mounting

apparatus 400 such that fluid supply conduits may be respectively connected to first fluid

conduit 384 and second fluid conduit 386 through first and second access apertures 418
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fluid passageway 112 and first port 114 at the distal end of second fluid
conduit 386. First fluid passageway 100 of gage 380 is in fluid

comuni cawpaniodoedsfirst fluid chanber 146, and second PCUiUS2pa9zs@geway 112
of gage 380 is in fluid communication with second fluid chanber 148, in the
same manner as in gage 10. Second fluid conduit 386 includes a proximl end
attached to ear 106. First and second fluid conduits 384 and 386 extend
generally parallel to one another and generally parallel to axis 32 as they
extend outwardly fromtheir proxinmal ends toward their distal ends, rather
than extending generally transversely to axis 32 as in gage 10. [0076] As

h Fi b i
snown L P4 pRRSRGIOS LATRYERl SRHRL et e PR PR REPRLS |

sanme mannermasitig Q.gperﬁﬁ&s 420s tah awrgencfraﬁy gsiforfifly 4;&cedir@pmrt frong cappastaeus 400
i ncl udes a gener al % pl anar and circul ar plate 402 having a general

pl anar i nt PPYraxsfioaad ingar arfaorap@emerr%heﬁge ﬁi%nla‘FgSéB@@éF‘T @Fateﬁpflaeeosatea
spaced apargqef Bpgcﬁ%&%ﬂg%ﬁéi e B3F 2ld %!te&doodt&a yﬂsmﬁH{ehélcﬁlrbeéMo{’l)@t € 402

i ncludes a centr axis 4 at extends genera y transverse to ate 40
and to |ntqﬂmo#O%nEmﬁxn@nnmgapumﬁad@$1M@Mpmddaﬁﬁ&ve@&aﬂ@wé&ﬁd1mndﬂﬁe@fa
general ly circular peri raI ed e 410 tha% ext ds ge

concent ri caFi%Y- Kot ! %F‘@ 1&‘68‘10“#3 Pg prRaYafps ey ’Efu’iené‘fcg‘d‘éépén?}} WrkePrty of

el ongat e NQRCRHIES With%x@eRe k@ dc¥ 4@6 ok gf afd 402319@&&%@&&5{ the rf&'iﬂr@ nepapidhsr
about axis 408. As shown in Fig 48, peripheral edge 410 incl udes

f our not cheke fhgienerds tdeated Ibet'ma@n ﬂug§ Hab thnt afecadgaceniotach emuntiye deeriysed4. Each
notch 412 eri phera 1 n a,fi st en 414 and a
oo ead A B P p BT s el < ofGh ATE e v g i rst access

aperture 4%8umBhar ap&natainl tiie ﬁkfu@@{h@sugﬁaﬂg&dﬂﬂf@i@%ﬁly@l@ﬁmur@aw&@mdﬁs shown
in Fig. 44, first access aperture 418 is adapted to align with first fluid

condui t 384007% secomdoytieasapaipes tHY echmigs whﬁ@lstrzspéhkagamrrgbﬁrw% second
fluid Condlé'ttgmh%ﬁ@o Bmeéfbﬂ%esh%%gl 1h§h { %\C)% étug)esnpotﬁrl]tld ?gléarﬁaﬁ?ég H?O 0 such
y

that fluid supp ondurts e respec connec irs uid
attached to plate 402, although fewer or additional locking members may be used.

Locking members 430 are spaced apart from one another generally uniformly about axis
408 and are located adjacent peripheral edge 410 of plate 402. Each locking member 430
is attached to interior surface 404 of plate 402 adjacent a respective notch 412. Each
locking member 430 includes an elongate resiliently flexible lever arm 432 extending
between a first end 434 and a second end 436. First end 434 of lever arm 432 is attached
to a distal end of a post 438. A proximal end of post 438 is attached to interior surface
404 of plate 402 adjacent first end 414 of a notch 412 and is spaced slightly inwardly
from peripheral edge 410 of plate 402. Post 438 extends generally perpendicular to
interior surface 404 of plate 402 and generally parallel to axis 408. Lever arm 432
extends generally perpendicular to post 438 and generally parallel to and spaced apart
from interior surface 404 of plate 402. Lever arm 432 includes an interior surface 440
and an exterior surface 442. Second end 436 of lever arm 432 includes an end surface
444 that extends between interior surface 440 and exterior surface 442. End surface 444
is inwardly inclined as it extends from external surface 442 to internal surface 440. Lever
arm 442 and its internal and external surfaces 440 and 442 are curved to conform to

respective radii from axis 408.
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conduit 384 and second fluid conduit 386 through first and second access
apertures 418and 420. Plate 402 includes a plurality of nounting apertures
424, suchweotdmoe@snount i ng apertures 424, that are genecalusgomedost m y
spaced apart from one anot her about axis 408 and inwardly from peri pheral
edge 410. Lugs 426 are | ocated on opposite sides of each nounting aperture
424 and extend outwardly frominterior surface 404 of plate 402. Each
nmounting aperture 424 is adapted to receive a fastener, such as a bolt or
screw, for use in attaching nounting apparatus 400 to a fixture, such as a
panel, wall or the Iike, with exterior surface 406 of plate 402 | ocated
adj acent t xture. t ner.is t 426
that are an&gfcSi nt ea alﬁrgoﬁrg%%qngabeergts d l&ﬁlﬁ%ﬁ% Sl?prm%ﬁg%dﬁgggtgégﬁ%ééeéégé

apertures 4i84andf 26 0 4A2aind tHeQ %Xfm&s @ﬁwafdlg fieth éMtérhalQ;Qtfﬁléeeﬁténaj’ftlever
apertures in the fixture through which fluid supply conduits may extend.

[0078] MourfPAg2appRrasnierAds it ﬁléwa@@b%vemthaﬂL%ajld@fhap%wpwgldr?aﬁﬁéé§f 430
attached tq.phate 4 @%balmmnaﬁd egeﬁ%ﬁﬂ%@%&#%géneﬁtggﬁaée%@ ng

menbers 430 are attached to plate4 or i tional |ocking
menber s mayEngegansed surEzEce K50 gs gmﬂﬁélwsoplaﬁaramh ﬁpam&dmespsﬂad:e dfrlevarane 48R0t her

general ly unlforn1 t aX| 408 and ed ad acent peripheral edge
410 of pl at?d h‘o%’ac SRS P2 aai%?}o tﬁ%\ia){aa‘éﬁ%‘é @Blgilﬂ‘FE‘P’f &tr f ace

404 of pl at4@44)@gla?éj4@c;€gﬂ& ﬁ‘leﬁﬁéf)@@ﬂnyﬁd&oﬁﬁhclﬂi}e@ b1ﬁ§%ku&ﬁ€¥hmthﬁ?§m§{ds430
i ncl udes an el ongate resi I iently flexible | ever arm 432 extendi ng between a

first end %wnmdﬂaa@fb@l@iwdr@ﬁﬂfonr%wpl—‘adgsDf eneriar3arfade 44vaddever mmd 332 tasan

attached to oXi nd.of post 438. 1is

t tached t ouRRPwRS sl e stiBE e i Fica B BE S bR B e R or &
notch 412 and ahé espr&ashwakdlgidrytrom W bdkivg ki@mensni Whedralifeeos4440 of plate
402. Post 438 extends(gknerally perpendi cular to interior surface 404 of

pl ate 402 a@fecrabnperaendicrtglengdeemensuiigcyddt. Step arentheptt4Sandseceaibend
general 'y pgppend g3 Qxfefnﬁ&aB%%fté%e% ﬁ?ﬂ%b%ﬁ%ﬁ&ﬁ%ﬁ@éd aLiab %ﬂ*. nc dsd%%ced

apart frominterior surface eve arm S an

interior sunflaceradd @iiionRviRxdiekiop rmesntrefr aas addicomeenndBestdevidaraf43 ever
arm 432 includes an end surface 444 that extends between interior surface
440 and ext&E merekiipmibereaaoted pagtian, omaedays 408 in a direction generally parallel to

interior surface 404 of plate 402 by resiliently flexing lever arm 423. Lever arm 432
resiliently biases stop member 448 and second end 436 of lever arm 432 toward the
extended position.

[0080] As previously described, mounting apparatus 400 may be attached to a
fixture by use of fasteners that extend through mounting apertures 424. Mounting
apparatus 400 may alternatively be connected to the fixture by other fastening means
such as an adhesive. Gage 10 or gage 380 is then aligned with mounting apparatus 400
such that axis 32 is substantially coaxial with axis 408 and such that each mounting
aperture 35 of gage 10 or 380 is aligned with a respective stop member 448 of a locking
member 430 of mounting apparatus 400. Gage 10 or 380 is then manually moved toward
mounting apparatus 400 along axis 408 whereupon rim 30 of base member 18 engages
biasing 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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is inwardly inclined as it extends fromexternal surface 442 to internal
surface 440. Lever arm 442 and its internal and external surfaces 440 and
442 are cwovet)/teoogsonformto respective radii from axi sP¢O8ISp@OMNosEach

| ocki ng menber 430 includes a stop nenber 448 attached to second end 436 of
| ever arm 432 and that extends outwardly from external surface 442 of |ever
arm 432. Stop nenber 448 is di sposed above notch 412 and adj acent second
end 416 of notch 412. Stop nenber 448 includes a generally planar
engagenent surface 450. Engagenent surface 450 is generally coplanar with
the bottom surface of lever arm432 and is spaced apart fromand generally
paral lel t I f. 0 I St op
menber 448%?ﬁ2$u égﬁgﬁq?ﬂ% # Qggﬁggﬁn &dﬁ?gggﬁggé ﬁﬁpémgtﬁéﬁﬁégﬁm%nmardly
and outmar@bwnbﬁpmmﬁud@muedgﬁaﬂﬁxexbﬁg|or surface 442 of |ever arn1432 to
an outer surface 454. CQuter surface 454 is |located at_ an outer edge

engagement [ ace 4éﬁh%h@mé%VEﬁ@g”@@WQWdﬁvﬁgﬁgﬁéFWBHQﬁ%ﬂHFégﬂﬁép@Hﬁface
452. Quter 4gHrfac 4\%’@1‘}1&\@ Qs%@f)évolng sf?)% épéﬁgérgh!hsaguch%a‘%“&%g{ﬁ“43zwﬂlf ace

454. Stop nenber and econd rm432 are nov bet ween an
unbi ased ext<lively hositdp mamaers dHBvewdrd the axtendl8d podtiansraatiisotrege@osi t i on
wher ei n steg nenber 448 d. second en ﬁﬁg of lever arm432 are npved from

the retract®¥"58&PPFIHRCY rseRERbah B ERELt 15 PRt MYUBHal 1 el to

interior sy géﬁﬁ@s 04 cfthRleabRefide Qi¥rabeahd bfeéhfch)étoﬁrﬁé%h&g 4L1§Yse£daﬁfeﬁ‘t6’f23
Lever arm 432 resiliently brases stop nenber 448 and second end 4

| ever ar m 482ageciiialbdehd’ ek menuistf st Pnto t{l@@‘&OI])reﬁ@ltmrewaéaég%edlé)sn‘rl bed,

nounting a ratus 400 ma a hed to xt.ure e of f st ners
That extend D HRBLaR RGP AG P B, Wi piiR et o0t

al t er nat i vebyndeedae mrefitseshdt s@c&ﬂ&ﬁlﬁld&bﬁmﬂts l@x afli heo of g@%emm tﬁ@ugﬁeaa@-hsqch as
an adhesi ve. Gage 10 or@?a ge 380 is then allgned w th nounting apparat us

400 such t I9ato &t andiecord Byl soadiiisaiSityngd 38k rhragsi 38A thiersh a@8saangItgigeh t hat
each nnuntqu g@ggéure 35 of gage 10 or 380 is aligned with a respective
stop nmenbe 4 a | ocking nenber 430 of nounting apparatus 400. Gage 10
or 380 is t0e82]manualWiemansied,toawerl @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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nount i ng apparatus 400 al ong axis 408 whereupon rim 30 of base nenber 18
engages bi asing surfaces 452 of stop nenbers 448 of | ocking nenbers 430. As
gage 10 owo280y/i02008urt her noved toward nounti ng appar at RETAB2)100260530
slides al ong biasing surfaces 452 of |ocking nenbers 430 and resiliently
noves stop nmenbers 448 and second ends 436 oflever arns 432 of | ocking
menbers 430 inwardly toward axis 408 fromtheir extended positions toward
their retracted positions. [0081] Wwen rim 30 of base nenber 18 engages
internal surface 404 of plate 402, rim30 will have passed beyond stop
menbers 448 such that |ever arnms 432 will resiliently bias stop nenbers 448
t owar d theCﬁ?giﬁged positions and into respective nounting apertures 35 of
base nenber . Stop nmenbers 448 project into nmounting apertures 35 such

t hat engagenent surface 450 of each stop nenber 448 is adapted to engage

di stal edge 37 af nouNbidFoARMEIEpEesdRe! Aid fipeebinpAsia¥ent renoval of gage
10 or 380 from nounting apparatus 400 al ong axi s 508. Fluid supply conduits

may then be Con%eﬁés@dm&gbéﬂ”'ﬁlczdgﬁ@ aﬁ’%‘ﬂdsx‘%&l‘l)’lﬁvfng“% l‘hr&ofwéﬂ'é %aiﬁaﬁé{“?e&%@ of

gage 10 through notch 70, or rst and secon urd conduirts 384 and 386

of gage 380 thr.ou ccess, apertures 418 and 420. [0082] Wen desired, gage
10 or 380 ﬁg§w%3gggP@%TPW%V?B@éW§@§@a¥?%%1nDunting appar atus 400 by

manual |y pressing on outer surfaces 454 of stop nenbers 448 with a tool,
such as a screw?d§adrembert aqvpRly, cquplsdyjrsaidy baseemepbeh et sealoMgMERs
436 of lever arns 432 toward the retracted positions such that stop nenber
448 and endadedinat senonfl senesEU apasipheirbedad; f r om nounti ng apertures 35 of
base nenber 18 whereby gage 10 or 380 nay then be renoved away from

mount i ng appar ataudiagtiferallocugedakétsedid 8aid [[HO83Btesd ofagrel dfd waly ahe saidneesidd to
gage 380 for rear nmounting of fluid supply conduits by replacing seal

menber 20 Wedels $8ahidTREPShe3RE - sueh Thh@h | st AuRPERBRY HBYrRE GeRMehiQd to
gage 10 for side mounting of fluid supply conduits by replacing seal nenber

382 wi th S%ﬂphﬁ%\gﬁgg% ggd SEQOQ]%IJCCE\DIS%rJfOSHﬁi geea?‘h![érn?o%r %Ild tahs%cj)rm/ ﬁﬂfd‘ %nﬁ)%}[?s been

particularly-s

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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described in connection with the illustrated enbodi ments of the invention,
however, it nust be understood that these particular arrangenents nerely

i |1 ustratwp 2ardioedeat the i nvention is to be given its fRCTASR010/026057
interpretation within the terns of the appended clai ns. CLAIMS: 1. A gage
for sensing pressure, said gage conprising: a base nmenber including an end
wall having a first recess, said first recess including a bottomwall and a
peri pheral edge; a seal nenber renovably coupled to said base nenber, said
seal nenber including a second recess and a peripheral edge; a di aphragm

| ocat ed between said first recess of said end wall and said second recess
of said seal nenpber . fhE ] Ui er i sai d
di aphragm and sg?d 52%%2%&$§%%§%J%%&%%$%gé@%@nﬁgﬁﬁgPhgﬁ%qéagg%gg%ﬁﬁgﬂFﬁ
chanmber is faornmed between sai d di aphragm and said bottomwal| of said first
oooss of - SHRTAER i BioF Fiegber I PRI Baae AT 1 LA Pl
with said first fluid chanber; and a second fluid passageway in fluid
communi cat is&id seltraerslgrdo sad endwell of cpié haseeembether eby sai d seal menber is
sel ectively renovabl e from said base nenber such that said di aphragm nay be
renoved and replSaced.Th2. gafheofgdgm éfwlsdranmath whidr@nnegai thebdbse comphess a
includes a side wall having a first end and a second end, said end wall

| ocat ed Wi toBhéraBRldstRbéte sthihd, an8 ahid se@aheMBEIAEIUIACAILS) hbretpdstatachharber
formed between said end wall and said second end of said side wall. 3. The

gage of Cl@%ﬁ?g%kﬁgk&m@i?hﬁwﬁ %§%$E§H?X b&ngggg%gg]to said first end of

sai d side sal d base The gage o aim1l including one or

nor e connect or nber.s _attac to sai.d end wal |l . of said base member. .said

connect or nerrbeg ad e%agfoafgﬁ%sggf}?m&%L?ﬁ];ggse%i%ﬂ%eezSImf%@af%ge? t?%{eggfd; end
wal | of said base nmenpber. 5. The,gage of claim4 wherein each said

connect or veRdEE 11&%1%1& said Hrst fluid passageway, a second fluid conduit including said

second fluid passageway, and an ear attached to a peripheral edge of said seal member,
said ear including a first port in fluid communication with said second fluid passageway.

7. The gage of claim 6 wherein said end wall of said base member includes a
second port located outwardly from said first recess of said end wall, said second port of
said end wall being in fluid communication with said first port of said ear when said seal
member is coupled to said base member, said bottom wall of said first recess of said end
wall including a third port in fluid communication with said second port of said end wall
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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generally U-shaped stirrup, and said seal nenber includes one or nore
posts, each said post adapted to be rel easably engaged by a respective
stirrup. WO 20tvetogwge of claim 1l wherein said seal nmenbePcCirnshbuadeseoar fir st
fluid conduit including said first fluid passageway, a second fluid conduit
i ncludi ng 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

comuni cation with said second fluid passageway. 7. The gage of claim®6
wherein said end wall of said base nenber includes a second port |ocated
outwardly fromsaid first recess of said end wall, said second port of said

end wall being ign fluhd ¢ hcat | i .54l i t,.of .. when
sai d seal nenbeP'is ?@§5P§§Q¥gﬂ§§ﬁ% §§%ﬁE%§§%%;&§%$érﬁ%p@gﬁfﬁ%ﬁ?%S CﬂIslfaid
first recess of said end Il including a.third paort in fluid.co i cation
with said KGR BBk PO 4 8 GRNUAPT SHER VHaE TGl SENSH g cHEhber
is in fluid communication with said second fluid conduit. 8. The gage of

cl ai m 7 i n®REERIRYa 28G9 QFOVETDRARAS] i apdutsiedsurtace ehbdichgead myatheresatd secend sai d
base nenber, said cover and said base nenber formng a front chanber in
fluid commpoitcett sagth flwidt borslaitcbeity mdflpidrdconohuseitbnbwetth cadvwabbveofsaidagrdodd r st
recess of said end wall and with said second port of said end wall.9. The

gage of cl akfndinghen&hl ﬁa@iadlyaﬁakarﬁgt‘@%rd aed sedersd porf bidadl B@IAGBhduihavi ng a
first port and a second port, said fluid conduit including said first fluid

passageway, and g gr %\égga;ggrd}eaallrﬂléﬁgzglé }negz-ii@rse%? feI Er ‘ﬂ{clﬁtﬁg %n%?ﬁj m%ﬁ’ﬂber '

sai d second port of sal lurd con elng in u communi cation wth
sai d groove, said_ groove extendi eneral |y radiall.y outwardly .toward said
second por EeBF L A RPET BLBRHLACRRE SaiNardy SN dfgtRY 1ges SRRl
seal nmenber includes one or nore generally C-shaped nenbers extendi ng

out war dl y fRERESENnsYAterhaedsipembets kpiedi @ shass spidndiaphragyy gop. apdpsgor

menbers adapted to space said di aphragmfroman interior surface of said
seal nenbersurface of Fhid sgalgeemalercl ai m 2 wherein said second end of said side
wal | of said base

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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menber includes a plurality of nounting apertures, said gage further
conprising a nounting apparatus including a plate adapted to be attached to
a fixtureyvoant/m@Burality of |ocking nmenbers attached troTas2@opk@se, each
said | ocking nenber including a resiliently flexible [ ever armincluding a
first end coupled to said plate and a second end, and a stop nenber
attached to said second end of said |lever arm each said stop nenber
adapted to be received in a respective nounting aperture of said side wall
of said base nenber to nount said base nenber to said nounting apparatus,
each said stop nenber being selectively renovable fromits associ ated
nount i ng aperture by I I con f i rm .

toward & rotr actas pohE TPt RREES FOSs8 al Reb Bl BT AR
said nounting apparatus. 12. A gage for sensing pressure, said gage
conprising?mgtﬁ §°HBW§§?? dP%§3?$§%%y fl exi bl e beam having a first end and
a second end, said first end of said beam coupled to said base nmenber; a

fl exi bl e di aphr adtaxide disghaamoiaviie 31 eHteloiiplcodPled te &did bpwsaciperiagd agiegt
post having a proxinmal end, a distal end and a central axis, said post
bei ng novalhaeinglagmgxisai end; entistalendxnd aicentra spsnsead post peiag survablehdorgpesid
sensed by said diaphragm and a connector nenber coupling said distal end
of said pogkndd asRiifl rddpave 36 pfesihathdmyvesrdd Bf sakddidpipash; aldong sai d
central axis causes novenent of said second end of said beam whereby the

position of said SGRAAG @%b&f c ?lziﬂ%ﬁaﬁé“&ﬁété‘i énﬁcdii'f“sﬁfdinﬁ/o%t & Sa?r% ﬁg@f §fkn fhat

pressure. 13. The gage of claim erein sald connector I ncludes a
curved surface in int engagenment with said beam 14. The gage of claim 12
wher ei n sartb i PRuM aBSORETRL o R Reget heetten T SolneEe Sl b fber
conprises a netal curved surface nmagnetically coupled to said attachment
magnet of Saiddep@arheishe theRpsiion pf grigarongipnf of syd Seam 1t wdisatve et #nstond
end of said beamin a first direction froma non-biased position of said
beam and 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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said diaphragmis adapted to pull said second end of said beamfrom said
non- bi ased position in a second direction opposite said first direction.

15. The ogwigeonfioedoai m 14 wherei n said connector nenber EOFAIS2EOH2@S7
general ly spherical nmenber. 16. The gage of claim 12 wherein said di aphragm
conprises a rigid diaphragm plate, said proximal end of said post connected
to said diaphragm pl ate, said post being generally perpendicular to said

di aphragm pl ate, and a flexi bl e generallyannul ar di aphragm nenber extendi ng
around and coupled to said diaphragm plate, said di aphragm nenber i ncl udi ng
said outer rimand an annul ar convexly curved surface extending between

sai d di aphr ; i ri e_of .. I ] di ng
i ve mmgniotaa paRhd G ling iBhocidu ]AR IR o SR Mt Bl y
coupled to said base mher, .and aoi nter coupled to said helix, said

hel | x bei nGARBENEY FERtey Tegiifediobuss Hmpi ah ARGHBE SORWHY FUtveitovantnt of
sai d second end of said beam causes conjoint rotational novenent of said
hel i x and $afeadingibgtveaen said digphgpegeplatsrand saisl werpiessur e, sai d gage
conprising: a base nenber; a nounting base coupled to said base nmenber; a
resiliently flexi’bl e Theaaphaivilmgn &4 frichslingemdhiveamsgeoadachad tasaid second end

| ongi tudinal axis, said first end of said beam coupled to said nounting

base, sai d JpeadbEAhNDhdIBSotat BN Edtipiddersishiderasd @BbERhAD hPaﬁ'teyr weiipled tod4ids i n
response to a sensed pressure; ang a cl anpi ng nmenber selectively

posi t i Onablh%PX‘fi Ll KRR &g%geggggb%ﬂeﬁl @ @gidscgi[vg Aé agi §déﬂ!tgﬁgn@\?éin§;npf)f sai d

beam said clanping ne to selectiv np sai eamto said

nount i ng base at sel ect di stance from sai.d second end. of id beamto
Cher eby pr ootide s St G ohlc B SRl RS er Hg By RogR
claim 18 wherein said clanping nmenber includes a first |leg and a spaced
apart seco®dN@g, said first and second | egs | ocated on opposition sides of

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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said beam said first leg including an inwardly extending first |ip adapted
to selectively engage said nounting base, and said second | eg including an
i nwar dl y weterdiongssecondl i p adapted to sel ectively eng&ge/tsaid/op@ant i ng
base, said first and second |ips adapted to engage said nounti ng base when
sai d cl anpi ng nenber clanps said beamto said nounting base. 20. The gage
of claim19 wherein said clanping nenber includes a bottom adj ust nent
menber and a top adjustnent nmenber, said bottom and top adjustnent nenbers
extendi ng between said first |leg and said second | eg of said clanping
menber, said beam | ocated between said bottom adjustnment nenber and said
top adjust t e i e

menber | ncI aﬂ{% H? geleecﬁlg?ly Bg%%%a%%t%];%@ng 1{5‘3@ MF Gl Sggt%ngll esg%g%t&?meen
sai d botton1and t op adj ust nt nber ihen sai d astener i S Lo a t| g1tened
pOSi i on. SDEAEnRAG HUITBRS HF 10 sHerUATPIAR BRI tATE® 5ALe PRHRR 10
recessed surface and a ralsed surface, said first end of said beam being
attached ton®wiigebaiesed surface of said nounting base, said beam being
spaced apart from said recessed surface of said nounting base, said bottom
adj ust rent nmenbeX. | odaterigbef widm Hawtercacr esd ebhngpund aeembef ihidds mchottormg
base and said beam 23. A gage for sensing a pressure, said gage

conpri si Ngladpusk@me MBARET andd abiop CARlstBOMPhRbED i BoRGS Carlt FPE hdjusiicdt
bracket including a first end and a second end; a housing rennvably coupled

t db I
0 said brag eliﬁ%evrs é)?tiil%&?%Hét'&V@gn Lg g 00afy {did §écoﬁ@‘ijegac5}ds fi &%‘ﬁ?f}%l i coupl od

rotatable helix inc g a rotatlona axis, a first en rota
(2,521, 10 6% %ar BB 0T sSR0SI AR
di st al end&nggag'proxinal end coupled to

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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said helix for conjoint rotation wth said helix about said rotational axis
of said helix; whereby said housing, said helix and said pointer are

sel ecti vavg 2osvo2@Bl e from sai d bracket as an assenbl y. PR#/USIhO/0g@gE 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
sai d base nenber. 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 heli Xrgpa}?lilﬂrllghélgg ﬂltcﬂEhr}égt ?&gt:l(%gl ta%sSggig%tfelnﬁ%E%?a%grccvb\ﬁlgheéiatgdsaﬁﬂ d

second end of sai ern coupl e 0 sa

sai d side i.n in enin nt er e t endi.n rom
251 0 housi 8T oH e g v S50 b ERHE GhrRd S5 e EgR drsiid o m
23 wherein sald hou5|ng i ncl udes one or nore cllp nenbers attached to said
side wal | dpPugag:dnHousi ng, said clip nenbers adapted to rel easably secure
said housing to said bracket. 27. A nounting apparatus for renovably

nmounti ng a gage atmistef hating e, prexincil endintd nglistplpardatad poapral sndgowplgl at e
having an interior surface, an exterior surface, a central axis, and a

peri pheral sgidgrlig¥é&odjons rafaabh weisdidaRnk raBbut%KidSro&hoﬁzﬂlansR’Jf@ild,heﬁﬁl d plate
adapted to be attached to the fixture; a plurality of Iocklng menber s

attached to sai %i%k&gesaﬁﬁlhcﬂﬁﬁl tsa@h@iPgid Fﬁ@?éﬁ!nt&%gee%el %@n@vé}ﬂ? KioRg

menber including a post extending outward romsaid interior surface of
said plate, @QQ %:{e3|llentHﬁ flexible Iever arm extendi ng outwardly from a
di stal end 3 XHRG FASLUEG | ever armincluding a first end attached to
sai d post and a second end, said second end of said |ever arn1|nclud|ng a
stop menber adapfed tidesereof clrdn enheg 1ok byske aradeseraByehifiay fPhe
gage to the nounting apparatus and to the fixture, said stop nenbers being
sel ecti vel yelnotinaly potidorng etid dosteehdpelsiaid brachgterigh nespect 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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said stop nenbers are di sengaged fromthe gage such that the gage may be
renmoved fromthe nounting apparatus and the fixture. 28. The nounti ng
appar at uswof20ol@mpews27 wherein said plate includes one oPCERAIS201802605Ur €S
adapted to receive one or nore fluid conduits. 29. The nounting apparatus
of claim 27 wherein each said stop nenber includes a biasing surface
adapted to engage the gage and bias said second end of said | ever arm and
said stop nenber inwardly toward a retracted position.

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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