PRESSURE 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. BACRBROUYNINUO02] The present disclosure is directed to a pressuP& HASEMME 02853 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

PRESSURE 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;



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 perspecifi28t848288%tional view of the gage; [0008]Fig. 6 is a cross seBGINBSKIHEOYERN 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;

[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 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 Y& RBLEIAYDO15]Fig. 13 is a cross sectional view taken alongBREUS18/3605g. 10;
[0016]Fig. 14 is a cross sectional view taken along line 14-14 of Fig. 10; [0017]Fig. 15 is a rear
perspective view of the seal member of the housing; WO 2010/102008PCT/U S2010/026057
[0018]Fig. 16 is a front perspective view of the seal member;

[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 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/ L 24 EHR28vational view of the seal member; [0023]Fig. 21 iPSHIREW/BIGHE 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 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 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 WidwO&¥ #&0ffotion detection mechanism; [0032]Fig. 30 is an exX¥fiddeLURRHAYhe 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;

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 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 persPRAGAHBROBS the helix; [0040]Fig. 38 is a perspective view of THeTHEIBOHA6HTG;
[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 line 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
embodiment of the pressure gage of the present disclosure; [0046]Fig. 44 is a rear perspective view of
the pressurdvgha BiRM843 including a mounting apparatus; [0047]Fig. 4586 B¥ 2YEartial
perspective view of a locking member of the mounting apparatus; [0048]Fig. 46 is a rear elevational
view of the mounting 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 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 WOABKUH2MEhown in Figs. 1 and 2. Gage 10 may be a pressuPEHAFRANAHRY 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 ‘3}%‘]I}/ﬁﬁ&ﬁ%‘l"&%ﬁ@?ﬂé@c@é%?ﬂ%&tbﬁ%sﬁﬁ eHands beius A B SAY first and
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recess 40 having a ge%era?ly cirdular penpﬁrwera

includes a first end 176 and a second end 178. First end 176 is coupled to raised surface

166 of mounting base 160. Beam 174 extends from first end 176 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



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 exteW@s28M WS anar portion to edge 42 in a generally concavelyPEHEGMHAREEY N 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 communjcation Wit&%ne another, A generally circu roove 52 is located in the
exterior sutfact %f%ﬁ&?ﬁéﬂlghaaﬁ‘a“é?(t D OSAB AN cONOEAR AR ¥ éé;gfi? anaedge 42 of
recess 40. Engirralbast plae: ingiusles fopposikallyi déredbas poBeamin7iuid Colwpunicatingdvatbefront
chamber 36. Port 56 is located radially outwardly from recess 40 and ed 2 with respect to axis 48.
An annular orBIE A LSRG STE b CAI BRI T8 BUHEF S FACE YO R 55 and 16
configured to rarkidvearéBilfenmalasinmaricigasiticat $neh Recaptibldrif2AHeluciiity pbelaseadtor
members 62 are attached to the exterior surface of end wall 34 and are ced generally uniformly
bout axis 48 TR 1AM BUNDAR) TR LRIGE 43 B FoUbes e EREHEalhocth IHEHER5
comprises a gengriy s shapatswithineademnaia g IBubf/astty fiom aid gengiatdytpeipaodidtasfto end
wall 34. First ripﬁj 28 1071‘45i%e W%HBZZtincludetsaﬁ eneraII% circufr é%g%ove 66 co?gﬁ%ﬁd to receive a
resilient elastomienc gas & PShch4'0- %g}ﬁP&CS 4R Srelbr tyamasng %I?I% Hiteaded.
Second end 2683 sideauhaica? ingineleX)8 RatehfifladjacenihprcbicaBaseantehbediti& neaythe formed
from a plastic material. [0054]Seal member 20 of housing 14, as shown in Figs. 15-21, inclu an
inmer strface RAGIFBEA3 ARER TG A SHEFRh O R e R T e iRty
circular peripherairetgel & tadenexalhsplanaeinbto i3 8yaib 80 2hand plineeld 3idedivplh 82 khas@xtends
between bottom wall 80 aé%d 78. nerally circular an étlar ro 4 extends erall
concentically SHSCY SGRITH S IRt YR oL A ety Eob PSR R LA A and
88B extend outwarfyirfnenpdhecinne psisdaeal dfaeatinh dmibyer 2 fiantlddechirabeedivithdrespad to one
another in a generally circul nd annular manner.generally concentrically a is 48. hamber
301 formed DUUEE Eoeh A e S AL i ST R 15 Eut e B (45064 encs of
C-shaped meralkos 8% Bhagtbe2661b goenitientigaitoa it b cimariibeid00g Axgrd8de 94 formed in the
interior surface of recess 74, extends generally linearl wardly from gap 92B to a distal end spaced
apart from Sl ao. A gr e SR a S ST el TaRHeE s e
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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



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. [0O%81AHEHBWME in Figs. 22-26, cover 16 includes a ribbed generali§ Bi¥SatP/Bdheral 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
suiface 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'8RE&H ?cYY%ﬁ BERAtG iy %QB@E&W@QIW%@&&QB’&% S5 £8hH Senerally
perpendicular péaxigid@l AdpeSLs IHaexieandds aubvareiy pedganesaliypeapendioyantthe diviar

suiface of plate 132 along axis 48, The proxima| end of post 134 is coupled to plate 132. The distal
and of post 13 FA 08 BPAY S ARG bEREPEH o bing AR T JamA S eGP R RHBE: 135 s
coupled to thexdistahrne aépost 284 by BidpRihgmugptdaEssiRs. oL oanaddt amdnkelota8dias a curved
surface such as.a curved spherical surface of a ball or sphere. Connector member 138 may be formed

as a spherical bR HTE WAy BEFEANEE from a metal material that is ferromagnetic. Diaphragm 130 also
includes a ger[@0@iy annulaiSigsikantantfiexialediaphiaginieiadandid s d eedargigroustchsidphragm

Circular edge SHTBNFADT B 145 EIREAB ) MAFRDAP L0 WAt RS ) AT Sl i
142 having a @enﬁrca‘_lhg dn@_l-zsiﬂap]é@bbrlaggzsmﬂandé‘_ssaﬁhﬁwmnyl-‘égteaamgaiphlagm thedibat 4D is
cue betuecy el i PGS I 0 Jeoenm T 16 07 geperl e of o
annular outer danoghdly eddved 3egfa82. Bottom adjustment member 214 and top adjustment
member 222 extend between legs 232 of clamping member 230 with fingers 216 and 224
located within respective slots 236 of legs 232. Fingers 216 and 224 couple bottom
adjustment member 214 and top adjustment member 222 to clamping member 230 while
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
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WO 2010/102008PCT/U S2010/026057 [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 exMAKNYHBHFear chamber 46 through port 50 in bottom wall 44P§IT/ES@SAR68NT 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 wjth port 56 in
base member T@W%gﬁ?&&% Fﬂﬂh%aéé?ﬁrﬁﬁlﬁﬁﬁi%‘ﬁ Wfﬁ%?f)é?gh{%\?ﬁt%} USRS Her 18,

Gage 10 includes, adirshélpislehastornddB7epaprising pxial hakehambertRafiseabsremibeind0, and a
second fluid cl%%ber 148 cargllj?ri ing?gont chamber 36 and rtla??’r ch mbﬁﬁ% of base mFgember 18. First
fluid chamber 126 AITPEEEEN PRI ARSI Uy SR REE A PP TR AREPHY diaphragm
130. First fluidiggamber 146 is in fluid communication with first fluid passageway 100 of first fluid
conduit 98 and_fj ort 102, Second fluid chamber 148 is in fluid communication with second fluid
assageviay 100G socond HAGEUOFR1I0 AR AL 144 U SUHEEeh TR 145 and 148
may be placedriachuifisao#duRisiationwitiva respaaiie 3Miiceladdividelfasisired singedlbidkizamber
may be placed, n fluid communication with the atmosphere. First fluid chamber 146 is separated from
i is sbcued RIS SR A DY s PR o S SP R TRe oLtk member
138 move alongeaxisrdi® inBesRonssits; adifiatbnfahiadaeshsie peivweBnadie XS suctiddthediuid in
the first fluid chamber 146 from t ressure of the fluid in the second fluid chamber 148. C-shaped
members 88AS T CONRIOTER o A CE TR S B R TR ST S e 70
[0060]Gage 1bircindadear itiBrtianfitting uvdechanienuibaa0aluding:adadiadgeatdaton

mechanism 15tgfe%?n detectlorghme hanism 156, as §€2W£e|n Fl({}s. 29-% mclHl%eg a ing base

moun
160 coupled to en 2l SAF %ser%e?nbzéa{olgsbi/cﬁev\éas enéi 161 Withim fror%tl{:1 am eart§8.er§}fl(t)unting
base 160 extehddieivwkendafirst encdbPeahe tip second lendhl&A] Mbiudingbasei tGhinrciudes a

generally planar raised surface 166 at first end 162 and nerally planar.recessed sur 168 that
ctons from STSCR RS R B e T B L ARl B G DA RS Raiced

surface 166 isegenest|B4pdradlel tocrabasked Atirfacest by Malintidgheas e ateadsminalbdesioutwardly

extending flanges 170 that respectjvely extend along side es of recessed syrface 168. Each flange
770 cludes & Gier AT Dol S 173 S G ot BISTEN T [EcELgHr Strace 168

Bottom surfaceakéd e@xtends licotssdonnohisid ddbdatowaderfirs eeten dGit afmcheemntiveg tase 26D.
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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[0061]A resiliently flexible and bendable cantilevered beam 174 is coupled to mounting base 160 by a
fastener 175 and to end wall 34 of base member 18. Beam 174 includes a first end 176 and a second
end 178. FirlteHH0(189%8coupled to raised surface 166 of mounting base 1BOTREAHIP2808%tends
from first end 176 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 b 74 may be selected as desired to rov ide, bea 174 with a desjred, spring rate.
Second end 1 eam 17 P{REHR lﬁaﬁgrfj@amﬁ%%é B%ﬁﬁ?@gr BYAY n%recé%nd end 178
of beam 174 ateedn@a@e&an@eﬁweeﬁaawcate@dmaram 1881 FeLOBAIETEH IS wled apiestlLes
186A-B. Ape re 18 ed erally centrally between sid es of beam 174, holder
102 15 coupled 151G SPELEH BEB o7 MDRIP 0D TR MO SR AP A S EE plate
194. A pair of mSFerﬁetydspan@@(ap&ﬂhmam@membm$ 1L26RdR @xdemni¢ iy atidhkfs@ama generally
planar top surface o%b éﬁ;‘t@g)#‘ catr memb 6A e te ds throuﬁgz1 rture 18§£zand
locating memb&F 196B"Ext %ﬂ& 6563 Fé“ifﬁ 4 QEHRarhe't88 &Fade of base
plate 194 is Io@a@d@dﬂ@c@tﬂa@t&mywﬁm&ﬁ&eﬂtbmw&&ﬂdme@atergt%mwmaperture
198 aligned Wlt m 174. A three-side [1 200 e % Wardi from b e plate
104 along opp ST S LBeL b LS BN A APAAAGE o DESEE S AV e oha B 1 70
Holder 192 mc:iodeacaareez&pta@ide%t%med adjacent to and outwardly from second end 178 of beam
174. Recepta includ ocket 20 vrn an q aI end onfl ed to ive a drive
magnet 206, AT Lchment A HECOU TS KBS B RPN -6 B heHaey TP & 2Btpled t
surface 182 of3peamd 302 thﬁtaehmmnhmagmtéﬂ)&lm apﬂneadnapamffmmaﬂbamgrfetsﬂﬁﬁialong axis
184. Attachment magnet 208 i onf a attac irect contact and
engagement with G cg%ngc o%%t% 5&f #ég %11% F&"‘gpf‘ftt 0. & malgﬁef1 ¥68 rriragnetlcally
attaches conneeteraihembeni3dr popt thddhse ﬂlétﬁti&ﬂedftdmphu&gmuﬂﬁ@etofmdenmea§8178 of
beam 174 suc that mo{\)/eméeﬂ?]of plate 1329 |a h a m 130 q XIS 4 OnSfOH) a pressure
differential betwoBATHaL il ARBEPIAE S secon %Inc am ifg prOV| %orrespondlng
movement of SéCand erwdixBeafitxdhnoptéaing ohel anet]magmét@é)ﬁebwtoesailem@/ tﬂmplmglbbam 174
along axis 18 063 Motion detectlo mec nrs 56 aI 0 includes a spring rate adjus
mechanism 2%21 prlnogcarlaﬁ%%)@ugtlrrnngnt ‘5%‘2“. clu eé a bot ognrtlda juﬁss[r%@egr]l n@é er 214
located betwe8mparesssutsstirtaoe dﬁﬁngﬁmmtmwdmszelyffﬁ andlibofior23dridepdBRedidiemm 174.
Bottom adjustme ber.214 is in the ral f nar. ate includi nerally planar
bottom surfac? mnlér%%%engegn a@tgrg%éssse%{e rFace f%i?%)s%}ameﬁelr%ﬂenllfénaagr?ogiesur]fna%é%
engagement wikiv hnttode suface18ibéftedip héhbBottim %t}uhtchpnnmdmbétzzmﬂmtdudes a pair of
fingers 216 respectively extendin rdI and transv seJ tto ust ent
member 214. o?t%mﬁg utsftrrlﬁen %mem }‘ﬁt asslon?nlc 8)sﬂa gen atgh?near rdi é)t%a e Tédn
extending transﬂmywmkmat&xtﬁpﬂ mgtmateratt]pustmemﬁﬂrﬂemhamemez&ﬁedlwmcm%a;h top
adjustment member 222 ¢ n tructed jin Iy the identical manner as,bgttom adjustment
member 214. 6“3% u%s Pr?%n hem “e“r”rz%f %ge in engléln%r%sl for%ng?%z g%n ersﬁﬂg‘lanar plate
and includes dgefwraliyoplanie Ismttsrmfsutéawel]ri%&ga@;emrdfmmhtbpnsma‘atmi@@mfswamnlm Top
adjustment member 2 includes.a fin extending tran rseI and ardly fram each side of
ki 29% oEp orc L S, op al()j?acgthrt%vel%t ember 222

top adjustment}r)ﬁec]hamsm mem respect to axis
includes a gerfepaily ms@actdrstatoedgerm B atdomgrdssttadsver setyctooaxizvidd sadngemeralhtlparallel

to distal edge %ér% f‘?ﬁt&{m dlushment MemRat %%%eac s t%“c‘?gttom% rglger%zl%%ﬂg pitom

adjustment mem are ated on opposrte §°6t beam 1 are located In alignment with
one another. member 312 which is adapted to receive bracket 250. Slde 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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[0064]Spring rate adjustment mechanism 212 also includes a generally U-shaped clamping member
230 having a pair of spaced apart and generally parallel downwardly extending legs 232. Each leg 232
includes an WV 20HK1 &0 ding lip 234 at the distal end of each leg 232. EaB&TégS289/82685ihcludes an
upwardly extending slot 236 that extends through lip 234 and leg 232. Bottom adjustment member 214
and top adjustment member 222 extend between legs 232 of clamping member 230 with fingers 216
and 224 located within respective slots 236 of legs 232. Fingers 216 and 224 couple bottom
adjustment member 214 and top adjustment member 222 to clamping member 230 while allowing
bottom adjustment member 214 and top adjustment member 222 to move along slots 236 with respect
to clamping m ? 230. Lips. 234 of legs 232 are located below flanges 17Q of moynting base 160
and are adapt@g8 § Lngage g@%%@fﬂ?é?&‘e@%ﬁ“&ﬁ&% e@%c%&%%gg?ﬁé%%raﬁé WeViRd 8-
threaded bore Z48 sitendsivetnwespthadisiat erdsaf3sgs A8z Acthiradaesfastanes3s42, such a set
screw, is located in hore 240 and is thr bly coupled tq cross membher. 238, [006 en fastener
245 Is in & ret S AR BRI L BT PS50 PG nd T b ient
members 214 iaoth@R2% méjchefbalectse ihsliekadaogiaxi s dehtempinee distalaafcss @ Abdands226 a
selected dista fram.second end 178 of beam 174. Be 74 ext gg. in a cantilevered manner
outwardly ront Hst SR L TES SHIHOTT & IHSE L e IO D DS HF Hehween cisal
edges 218 andeZiapaesiecaadlenstck, ahditzaehylteatsprinthiiathahbesdocddhonsiynpeselectively
varied by the posijtionin f%féiﬁ_ils al.edges 218 and 226 with respect to b 174. When fastener
pa 5 moved T i EENURD TOBHLa-EE I AGALP SN raota) 2O RhE Heiber 222
into engagemeéntatitaiap 3urface s80maf debdddladishntd 33l prassitigdy 24 mtdegsehdiall 292
engagement with botto rfaces 172 of flanges 17Q of mounting b 60, su t top adjustment
o 52, BLRIIBER R B 514 B BLSSRIGh GPDER 15 8 SR ut dSeo N Bottom
adjustment médbend 2kdcand Zidzcafdepressad énbIddkddieiga e rodrumiith I¢tegseehstufisce 168 of
mounting base.160. [0066]Motion t mitting mechanism 154 also jncludes a painter.ratati
mechaniom 240 BB R e b LD A TS 4 S SHEIRy h ed BrALE) 50 ving a
first end 252 aAd-euseaoricbnd4354uldcatedpbinté-ditt chaimniizes 36 affias e meoiberdB3 Bracket250 is
generally formegd as a bent plate. Bracket 250 includes a pair of spaced apart legs 256 at second end
254 that are c§§8|%“ ttoPle ouh {Hﬁl r%nerﬁlfg%mﬁgégél t%%%r%)g?nulgiﬁ 18 BHA réYei%%tmc udes an aperture
260 at first end’2b2adapthdI4Sthreadaklytvendiydiaihieads e rm sgipssievdi262icddiometsctew 262
includes a top end hayj slgt adapted toreceive.the tip of a tog| as flat blade screwdriver and
= bottom enct ABUNS 2 e s R i e e B B L TR e il 34
of base membwerik8t ZEpoisetrsSEFeWIRR i323d ppieetd4éxied d ontocavibnph tid Abwer dobjsudhythat the top
end of zero set screw 262 is accessible from %%hex rior of e 10. Atesilient seal member such as
an 0-ring exteﬁ(ggtgi)\géu%réaféyg%gcge{es%grgﬁ%]ﬁ Within t?hée oercegfca;glclz(())l\llsenr1 gt% create a fluid-tight seal
between zero Kdrew 262Tand sowdr yl 6oderoisetisareng 282 helyxtd hanlipdintatdtdisn a desired
direction about its longitudinal axis,with r t to bracket. 250 to either raise or. r first end 252
it respect (0B e B A T A S B ST AN B et e
end 252 that eopeniig Bébwe dnaaketf6tn auliacer 268 sarmracinpess Fieec27& of dsadiket #H8lo®pening
266 includes a,qniral, axis 272 and g denerally [eclandulay siots 274 siamelrically opRased fo one
another on opposi%e hdes of axis SRxis 270 18 generally paral?é(ll%o andnsp ced agar from axis 48.
Axis 184 of bedimectith mterseetbiatisg2# 2 auctl rasbi 84k it Yeherbdbapdripeptic QR betawdsnZT@when
beam 174 is in an unbigsed condition. Bracket,25Q includes o rdl ding projegtions 276A and
2768 extendit ST I faor fho S b P ot Gh iR U BpIEelens ® e
Projections 27BtaBdie ditemtetsitaly dposeaberittd teésdap ocaxis3 B2 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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WO 2010/102008PCT/U S2010/026057 [0067]Pointer rotation mechanism 248 also includes a
generally cylindrical housing 284 having a first end 286 and second end 288. First end 286 includes a
circular first WRENA182908spaced apart from and generally parallel to a circar3828HH0¢F all 292.
First end wall 290 includes an aperture 294 located 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 side edge 302. [0068]Housing 284
includes an opening 304 between first and second side edges 300 and 302 that is in communication

with a chamber 306 formed between first and seco nd walls 290 and 292 and side wall 298.
Housing 284 ifRfEy & Feé}ftaéﬂéi‘éﬁﬂ%‘ﬂﬁlgﬁd%&ﬁ%gﬁwf %rfﬁq‘é‘ﬁféﬁeg%?%ﬁl&ﬁtézﬁggurface
of side wall 298P iaprientders iFitkare sespectivetndocaied-adipcanblist gretersdid sAigeigdges 300
and 302 and are dia ically opposed to one another with respect to axis 272. Stop members 310 are
eatod anpro T A SR D St B e A S 559 R e s 310
are configured-seatRspeptivielyibfiibidi statend 7t pbidparing w6 ivspeackethtbatkide wall 298 is
configured to fi ely within opening 266. Housing 284 also includes a pair of resilient clip members
Eo e 174 i doplcn 1 ot gt e oA B e
316 attached tovartiistabanc-ohplet B1f#-anadaterdkeiioverseleto aircap Béhiactadddavered
manner. Each fin etr 316 igclude& an outerﬁeteg 318. As s}aownén Fi%ﬁ\fl and 42, fin%?rs 316 are

located on opr?g it SRASS GG WEN B RS SAWSHHR %%Sél A I o ﬁposite
directions withetkgpetttiaciee ZitotheebEaatec)immhe pihesi3dAdssparedapatbiradamad spective stop

member 310 along axis 272.in g direction toward second end wall 292 such that a.gap 320 is formed
betwoon oachHESREHBATBRS ANl G ) S T AR 41 BSURIEA 10 MBSO TS ‘CABR racke
250. Side wallig®@dachtles &8 oadiing ¢ibtoadqedvtione 322 ¢halboéxtendstauiewatly beyomdtsteond end

wall 292. Housing 284 may be formed from a plastic, material. WQ 2010/102008PCT/U S2010/026057
(0080 Pointer IR BT Sa e A AT A AVCTEBAE AE AR Rl 57 REVIKG  frt end
332 and a secfinch éask33dmbtalikd3 2ZhincludeScapshéitadlti ediehding diettepr éidsiparc 332eand

second end 334 along axis . Helix 328 also inclu a helical flange 338 that extends in a helical
ey about RBTSHEaR 4 i e ARG S AR e R S B P 528 &
formed from afememagmpiiomebaumaticrial ielimd 2B sondated avithivwhampe pB66 ofrhtsifig 284
with first end 332 of shaft 336 tiopall led to first end wall 90& housin 4.b earing 342
o second ol BT e L e e e o R TS B b
344. A first pin260upldsthastamd @32 0f Ishaitid36d arbiaaphyg U aaghackcond pin couples second end

334 of shaft 3 gearing 44 erally linear elgnga inter 346 includes a proximal end
couptedt o frel M hag of el O e AR B Bl e B BAC e to
second end 33vithfshiedt 330 andiike frokprakerdlobpginfest3i6dpaysbeceaypl 6, tmdeandadveight

246 extonc 1A IR LARR ot R e e R e B,
Helix 328, poihterid6 swdcbpretenneighiu@hs axenddhjalntiy sagtetatylé BhdApootakdecababie axis 272
with respect toppe%lsjgrig %fzt%é'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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[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 stopy XrAdMHER80810 respectively through slots 274 in opening 266. MRS P826¢5Then
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 bra%a[%%q%@&a@’%%m%f&&e&‘@gﬁéﬁsalﬂ@“ﬁh@é\a B%H?%&&%t@gi‘%dapted to

engage projechiersmétAadidpdb2inof yacke: 2&0ndaalecplaievabpunayhe fagteneddeidacket 250
with fasteners§hat %xtend th oqus%‘?grtures 354A-B in% et 250. Scale plate 350 may include a
scale for indicafir 3AS&HEER e BY K & P8R oSt &7 the BRRATSHEPBPRBIRES 346 with

respect to the sealeejAdAdc@EendMBIsaI8cNdRplarsan BB aAs shahindntmasndP284 coapfiglied to
overlie and be, cou to.first.end 252.of bracket, 250._The rear of cap 360 includes a pair of spaced
apart detent miEAA L ST S SIS oh i o G B SR H A 250
therebetween canakatpamahbpartklengasep st Sttdiganiadtouefgage dopchuiéacenagitoftgacket 250
gg[ured to {eceiv the top

C

when cap 360 is coupled ta bracket 250. Cap 360 includes a bare 368 c

e of zero seb LTSRS LSTH it BB B JeSEEAY S S Mgy L LoEBest bt Bore 68
when cover 1GiskemavadHedinsbaisecienobeedbbdiiecaan gbaaplBopaalfelinclindesa paiiofispaced
apart pointer stog members 370. Pointer stop members 370 aye configured to engage pointer 346 as
pointer 346 OBt SIS SR A POAEBha b OB g o RV B ATl Bt
Cap 360 is fororgafrombaqoiasTit imatepial scCapRetuis shapptt telweakéir2FhUckhthbeéchih 360 may be
removed and rs%gé%%e | a Crﬁa%{)rgrdl 4[9073]First fluid chamber 146 is adapted to be placed in fluid

communication
[0074] Displacement of diaphragm 130 in response to a sensed pressure causes

beam 174 to bend or flex thereby displacing drive magnet 206 generally parallel to axis
48 to a position that corresponds with the pressure sensed by diaphragm 130. The
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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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 secHifi2MedP888ageway 112. An increase in the pressure of the fiRETIYRPMYAZRTSt 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 flui co |d chamber 148 will result in the d aphr m 130, d|n plate 132,
post 134 and (;% 8 Ef‘eﬁ%ﬁt Tgé’aﬁﬁﬁ%w‘f%l]o%ga& Q%éﬁﬂrélso A é@ﬁ(‘?ﬁdé%g e first
direction, awaydrdmt3sam Skidrane bte\382th BodnvRlliSda Qasedle@mcbﬁéweasheﬁdtﬁm@gtsbmﬁd
position, conti movement dla th cond djrection will. p toward end
Wil 34 of basd HLABHIEEE S AL HOMPEl keSS SOIT e G Lo FRORHEi s Goween
connector membearfi3g pds@@ahfr@gnmwﬂga@d Zwmﬁhmﬁntdmagﬁﬁﬁﬁeﬁlmupiedﬂﬁmmchﬁfhbélm otion
detection mechanism 156. Th neraII al surfac fcon ec or memher 138 e es the
genorally planda LS SR ERRAGHeL S8 ST8F 2 N SRR HOT O EURES alows
diaphragm 13@1ﬁ@dm1@atﬁﬁarmd1@ﬂbaaﬁmaifﬂhﬁméhesfttsgdg@d;tiorswoaedmnd dm&ntta&%anehaibg parallel
to and along axis 48 ost ural of diaphra 30, Diaphra (t%hereb adapted
(0 push or pullGHBUETH 99 11 B SE e LAt ER AT T LA GEIEHIL A CHARBER T2 and
second fluid clgambﬂtylﬁ&amw&ﬂiatsmm&mam gérchaﬂtyrggm&% mctesamsshetpemeeﬂsed pressure
causes beam 174 toéfr}'d?d or flex there displacin c?‘éj 1&% aI‘%/ %a allel to axis 48 to a
postion that oMU URL I SRS LB & B A AP 450 b GERCTT P
displacement gackrelbyltings pasiigncoixdsige magrepe06. corresponds to the differential pressure
applied to dia 130. Djve ma net 06| locat acentt but is.spaced ap art from helix 328
by an air gap, i%a/ﬁﬁ:hat hellé § %%magn%tlciall%/a%e %%ﬁﬁj {o%?xlae é{a‘ﬁ%]tegd% 2 magnétic circuit is
formed betweeppiiva a0 n €66l amnhhelllso?.ﬁ&dzhﬁivapaneott;&e@il tcgamtthar%hqipmms The generally
linear movemeFt of drive mag net 206%1 response to. I| gté) ment c%f dla hra @ causes an
angular or rota nalfllglspﬁg%%me%fl%r movement)ofnhehx and-there m%o out axis 272.
Pointer 346 therelb;iq@rmtgnimaﬂmstaahrrmt@atmnlmmanesmédtamﬂgeagealﬁzﬂty$¢aiarpl&te1850 of the
pressure sensed fbx dA hra m 13§a Op 715]1Ane§lttgrnate gﬁ;nent fthe ge of %

disclosure is SHOWN | |n |gures W ARa 7 dentitied with steréh ce num er 8807 ayge 380
and gage 10 qnermﬂwlsrtrunteldoslmﬂﬁchOnePaattetm mothdanilarcconhpainetis dre ensrkeéd with the same
reference number. e 380 operates in the s manner e 10. The differen etween
gage 380 and agera?ﬁrsaflﬁvtﬁreﬁ(% rSBcQtllé?n 0 ste)a1 rﬁ%%t?gr ﬁgf q rsurfa 8»/ scfegperéng[ﬁh%er 20 of
gage 10. Seal4fizimbbrdd82 geckrdbg atmtﬂaflpuﬂlpbﬂdhﬁdgemhﬁ)dihnmngténdt ﬁﬂml:qaﬂssageway 100 and
first port 102 at the dlsta g)of flr%tsf 4&59 ci;n ééé dSegi\ lemb rs?>a821 ra? in second fluid
conduit 386 mc?u&mg secgn |UI passagewa _rL i firs port ?[ the éys?al of second fluid
conduit 386. Fn@tﬂusdb&gsagsﬂmaﬂimmlgqgae@@m’ufrdm@mmmmhmmnamﬂﬂﬂ&t flaid chamber
146, and secopnd fluid Rassagewa 12 0 380 i qu mun| ond fluid
chamber 148, rllrllth]cr'—:1 }snamésm%tar?gﬁsé g §8§ ei?%@dl ﬁw condt g%é’mcﬁﬂ des'a r}bxmal end
attached to eaatcn;ﬁﬁorﬁ]rstrdmesewlcéﬂmdwbmulwds wlami@%lémd@@hmglt}cpp]ﬂaﬂdlet@gone

another and ggngq}al% arallferst[ |§1?4 the On)ét%n&l ﬂgwardly from their proximal ends toward

their distal ends, rafher than exten%mg generaﬁy transversely to axis 32 as in gage 10.
[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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[0076]As shown in Fig. 44, gage 380 is removably coupled to a mounting apparatus 400. Gage 10
may also be removably coupled to mounting apparatus 400 in the same manner as gage 380. As
shown in Fi§é028198038unting apparatus 400 includes a generally planar B&d/Eipeti&0pi83e 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 a own in Figs. 46 and 48, peripheral edge 410 includes four
notches 412, &?ﬂoﬁ%?n %@}@?%&HHEH%%W%IB%’@%% chﬁu&&fseg’t@ﬁds along
peripheral edgadtitlibetpeena first, angk 4ﬂe4gaﬂ@hal§eﬁ@fwtﬁnokﬂé&d[apﬂmaie>ﬂ@anmlades a
generally circular first access apertur 8 and a sec d access aperture 420. As
Chown in Fig. B0 Sk G BeR AGRFALs 1918 B A A Witk R A it SO B Ucon
access apertuE&iéQGfISaaHmdttﬁgad@mwﬁmwaﬁﬂe{wtdimmdmﬂ@Bﬁomheue@ageﬁs& ig0zioppled to
mounting apparatus 400 h that fluid su dun respect veI connected to %[lrst fluid
Condlit 364 APS: M R0 ESHAUREEE TR G oS AR L8 G A s S HEL A 420,
Plate 402 inclydesvafpluisdity aftmoblintingapmduwigsdds $0Casiikiee mmhmmlﬁmenw% 424, that
are generally mly spaced apart érom oth Er)? is, 408 a Wardly om heral
cclgn 410, Lo Rt B A B GG SRS AR RS AR S ehe i A B0
outwardly fromhatasienstifacendddefvplate w32l Xoabht mreudijingmpachuracdddig apgapiedi®ireceive a
fastener, such S a b It or screw, for use in a chi g, pountin arat 0 to ure, such as a
anol wall or 1E TRBT AR ST AU G A0 R A8 Bafa e AV RIS Te. The head o
the fastener isd@m&tﬁ[ﬂabﬁiptﬁ&ﬁdugstﬂaﬁﬂmaheoag]ﬁmﬁﬁmﬂﬁfdmmylBgrﬂp&ﬁtmeylk&fﬂerﬁrst and
second acces tures 4 . 420 of late 402 be aI Wi unterpart a res in the
fixture throughfoﬁ?g fluid S::IJ\%O y l%%ﬂi}% r%uasyré?)(tle{:la 1 a‘fqﬁ/tln%f %Cp% haTatus oo Eﬁ?lnc&fudes a
plurality of IocIant@]maémmhﬁmemavta;cﬂiedvtmpImteﬁmlrtgsf@umnfnnthecﬁragwngﬂmse@(f@w locking
members 430 are ﬁ%%?hefj to %Iftelt O%gtﬁlyw‘%lélggrf \ver é)nraagoclﬁonal Iocléer ma lé)elrssé nay be used.
Locking members. s aced apartfrom one ano HaP genera rme aholt'axis 408 and are
located admcdttﬁcmemg)hmtabeﬂg@@,hfmbp:tadeapﬁﬁ fﬁambﬂetahv@engmbeﬂl%ﬁnﬁmﬁ&chieﬂﬂmmﬁerlor
surface 404 of te 402 nt a respectiv tch 4 ch locking 430 incl de
elongate resmen eX| bl g\t/ee%r adaacﬁ%P ex eﬁrﬁ:rq eﬁ%&eﬁglﬁ F%t@%d ]%Cﬁ] P } econd e 3436
First end 434 of imaehaimo ﬂﬁ%emﬂaad@é afd:lsml @idadjaaqnmstréa&cmprnmnhm%dﬁatbost 438 is
attached to in r surfac f plat 402 nt f|r notch 4 nd is spaced
slightly mwardLIeCTiz oth pe perlp ;1’18 ii of p 265 en y (1e?16 sergaerne%lg@ p%rp(gﬁﬁlcular to
interior surfacdet@4af zpfaiﬂ d@ﬂ@ﬁohgeaembylcpandlkaﬁo Emﬁ d1ﬁ184%\zéiteazﬂna43124é2tem:lelgmderally
perpendlcular 10 pos lly parallel to a ace art fro rlor surface, 404 of plate
%1 EL} gp ?fg,éy %r})ace %3 d)P 9 4%% IO f

402. Lever arm |ncIu Interior su exterlor sur ace gecon end 436 of
lever arm 432 4@éluﬂpklwﬂéﬁiddguctanélthﬂ&rﬂhaﬂénémdetbbW&éemcﬂanedlsﬂaglalzjzélﬁmdlgxtenor

surface 442. End surfa | ncI s from external surf 42 to internal
surface 440. LEfe]ver%enclzelzf e|rt1'is/Y|§1ter §It ex ersﬁ[lg %éléis? 54166 eﬁg Bﬁ?ar%ec %lllﬁvégl to conform

to respective radéirfoomuess me.owmte@m@/amgﬁmy/pmnemo/mm. 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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[0079]Each locking member 430 includes a stop member 448 attached to second end 436 of lever arm
432 and that extends outwardly from external surface 442 of lever arm 432. Stop member 448 is
disposed ab¥@2Atvdp2498 and adjacent second end 416 of notch 412. StoF&TeHBeA280% cludes a
generally planar engagement surface 450. Engagement surface 450 is generally coplanar with the
bottom surface of lever arm 432 and is spaced apart from and generally parallel to the plane
containing interior surface 404 of plate 402. Stop member 448 includes an inclined biasing surface 452
that extends downwardly and outwardly from a top edge of exterior surface 442 of lever arm 432 to an
outer surface 454. Outer surface 454 is located at an outer edge of engagement surface 450 and
extends upwa;iﬂ}?/ @lerefrom to R:Fsi g surface 452, Outer surface 454 js generally perpendicular to
engagement st1Ade 454. SIS 8#5@%2@%%5 fgéﬁﬂﬂdc?ﬁ& 398 BYARTL ﬁltéa?%@g%r?%oéﬁveen an
unbiased extessl¢d3gositioveas-ahosoatini i@t 48and auinadietpasiiemahargin st reEeeer 448
and second end 4i§ of %ever ar 43% gr,e oved frgm the rgg% gred ﬁos'tion toward xi§1 ﬂfig ig a
direction geneP My pAra RGNS 2L B LKA t) TS AT RIS £33,
Lever arm 43%heestliertly Suiasassiog n8mdndds aedessioppthandtdghohtansuaure 432 toward the
extended posiE:fqn. 0080]As revi%)é.hslg des%iﬁed, rﬂounting&a&ﬁggratus 400 may be attach%é; toa
fixture by use of FASEERETS WAt Extand RFBEEH HORIIRG HPrlr O USR. M BYHArHIS 200 may
alternatively bencbinneated ipahdbxiuned e eihglyfpstaind griraslsmuaihasmaipanfeeisivesrfage 10 or
gage 380 is then aligned (;)? ountin tus 400 such that axjs 32 is substantially coaxial with
s 208 and ST AE St STRIRG AR S S e ST LB A itk TICEREEbe stop
member 448 afavioekidy medniuew 430yoi-ono u ndin gppdratusidDurtag d 40D S880 asihed2 neaaiually
moved toward mounting a raéﬁ% 400 alon is 408 hereugon rim 30 pof base member 18 engages
biasing surfacEY 5SS oD maTBer A o Tack RS NS bRHO RS SRS A SRR PG Y HiFeher
moved toward4Foundiegtapparpius AQOh¢intdth sbdessalgrgrfias P suifaee subie oft facking members
430 and resilientlyni ves stop.members 448 and se ond4 Qd%gf% of I%ver4 i scff32 of lockjng
members 430 fiWArdR RoWard'axis 408 TrRSRT thelr EXténded positdns toward their rétracted'positions.
[0081]When rig3@0fafrbasgZmeniierabd éogagesainternaksiieiacedé0dp ofiptate Addwinin30i gvdighave
passed beyond siop membiers 448, such Inat lever.ams a2 willresliently bigs sipnmembers 448
toward the extended pOSitions ARd into respecﬁve mounting aper?ures 580t bale Meniber 18, Stop
members 448 propectddtronothetingapet! fures @btswahdthaiseligadgendant soufacec 480 phedich stop
member 448 is adapted to e istal e 37.0f mountin erture 3 ereby preyent removal
of gage 10 or T Rbrt HRe g Lhean S A R R SR e be
connected to ttesifiesitiyrid ssecotog fuichbandiibtsndSerohd 20dof Ifagel @ throudplroteind Gyeor to first and
second fluid conduits 384 :;[md 386 of gage 380 through access apertures 418 and 420. [0082]When
desired, gageel O Or%ah?%e selectively removed from mounting apparatus 400 by manually
pressing on olt®88lirfaces 4&4pofstoplmndesdidredd 4@ witing 4pphrsush@d macbewatthilied or the like, to
inwardly flex Ofb %ned econd.ends 436,0f lever 432 toward the retrac itions such that stop

I' b§ Uuse gf asteners tlzfg(fxten&l I{ﬂ}g%%d ?}oun %ﬁlg apertures E&q.pﬁ%t

member 448 ant@)dt engagement surface are remo om Mounting apertures of base member
18 whereby gageat@hor 880z teem tieche iovethested troim fnourting dppdietasid®@atong axis 408.
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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[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 ofiddkpMY%8onduits by replacing seal member 382 with seal nP&RYS2OY/ 082 ] 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. CLAIMS: 1. A gage for sensing pressure, said gage comprising: a base
member including an end wall having a first recess, said first recess including a bottom wall and a

e ol et LTSRS SReped o e bese st el e
positions toward their retracted positions.
[0081] When rim 30 of base member 18 engages internal surface 404 of plate
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.

-19-



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; apg a3gsond 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 replagage for sénsifiepgaaaref Glrirataddaipinsaid 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 chapaberdRiird hetwery saidead wall and:said sacpneceny ehrridrsidrywadl. 3.
The gage of claim 2 including a cover removably coupled to said first end of said side wall of said base

member.  inctudihe gegeaf eiainnt inplichnergnglgs; more connector members attached to said end
wall of said base member, said connector members adapted to releasably couple said seal member to

said end wall of saiddeapenBBtefemovablyT beugagr &f Glaim vhkhaieibeackasdid&oniraiBEmember
comprises a generally U-shaped stirrup, and said seal member includes one or more posts, each said
post adapteddediagaleasmalyeesgagaehdy d6aspeaivEastriferipheral 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.
4. The gage of claim 1 including one or more connector members attached to
said end wall of said base member, said connector members adapted to releasably couple

said seal member to said end wall of said base member.
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6. The gage of claim 1 wherein said seal member 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
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 secondsort logated petwardbifiompriseliist secassiot said ead watibericosgsand port of

said end wall being in fluid communication with said first port of said ear when said seal member is

coupled 10 it RASCUNGARLY sERIGPAHAPavalof BrRiphhERLABRRRS Ghsald pcvpldcEeing third

port in fluid communication with said second port of said end wall such that said second fluid chamber
is in fluid coypnumgaiipR WithesaishsR O skid gandikctive &irfl}e 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 chagnber mHiuid LoppRILRCRtPRWIK ssadcdEhirchaberfsaichboi oM WaH DEsaidifirst
recess of said end wall and with said second port of said end wall. 9. The gage of claim 1 wherein

said seal mprIbemipchdes:a fuid gareithaying @Jbsd pFriidashauseaanedports saiddddid comduit

including said first fluid passageway, and a groove formed in an interior surface of said seal member,

said secongpeHeehvagidJidicheonduiitieid influidaameranicationivithcakhigieydesaidigreare
extending generally radially outwardly toward said second port of said fluid conduit. 10. The gage

of claim 1 whelirimgaigiseabroanihed inshidesiendewnnrigeresalyfuispapaddsnambers extending
outwardly from an interior surface of said seal member, said C-shaped members adapted to space

said diaphragm from an imeyigigusfageiaf saithaeal FaaNEdEArwall oflshid besgagerdeelaioludeyherein
said second end of said side wall of said base member includes a plurality of mounting apertures, said

gage furthegeeomppistnghaarea witingrappataiusiidditcingeasplate ddapie tol berttachad foa tikture,
and a plurality of locking members attached to said plate, each said locking member including a

resiliently flexiblenteverniabsingctuding adinst@ncacionpled taibiitplatetastcaseapnhanchianda stop
member attached to said second end of said lever arm, each said stop member adapted to be

received in adateedtiveuprdningidiertuieahbaidsaidewadhohsaidbbasid Memiesdosneaidtgaid base
member to said mounting apparatus, each said stop member being selectively removable from its

associated wWlnigdane it uher by diexin g sdid sesninicerichof faiddievercana povwartliyitbwar cvalretracted

position wherein said base member may be removed from said mounting apparatus. 12. A gage

for sensing pigsshie ssaicsgage dhmprisngber hasa meimbeinmunication 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.

0. The gage of claim 1 wherein said seal member includes a fluid conduit
having a first port and a second port, said fluid conduit including said first fluid
passageway, and a groove formed in an interior surface of said seal member, said second
port of said fluid conduit being in fluid communication with said groove, said groove
extending generally radially outwardly toward said second port of said fluid conduit.

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
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a resiliently flexible beam having a first end and a second end, said first end of said beam coupled to
said base member; a flexible diaphragm having an outer rim coupled to said base member and a
post having a proximal end, a distal end and a central axis, said post being movable along said central
axis in response to pressure changes sensed by said diaphragm; and a connector member

coupling sajdeghisia! end of sifcRaatibeAANPHHN RIGHhaahMAVSMAPTRMRAsIRIONGuSAIECentral

axis causes movement of said second end of said beam, said post adapted to push or pull said beam,
whereby thgfpsitiaighsasksecond end of said beam is indicative of a sensed pressure. surface in
point engagement with said beam. 14. The gage of claim 12 wherein said beam includes an

attachment magnetjand spid 9aEEtFIMEMPRERNMMIISES shinetal GUYRI R RER pTagnessally
coupled to said attachment magnet of said beam, whereby said diaphragm is adapted to push said

second enchefrsBig heatui a fipstdiigetion fioth@mronpeiased, pasition af Jaichbeammandsida

diaphragm is adapted to pull said second end of said beam from said non-biased position in a second

direction oppesitamaighpistirationing a plae hhgpeaDe otclaithdd whentinsaitheansasinnnaember
comprises a generally spherical member. 16. The gage of claim 12 wherein said diaphragm

comprises aodigifdinphtRgmpiritdsaidnooyimal @rd oligaiccrpst sRMMRetad tadsaicdiaphsagn plate,
said post being generally perpendicular to said diaphragm plate, and a flexible generally annular

diaphragm meamhelRstendingdbaundafid caupled jrsaiddidpiagmpatecsaidedid pi@gmdspember

including said outer rim and an annular convexly curved surface extending between said diaphragm

plate and saidabéentiidhed tolshid begagendl claimdlidvachidingaatdsiie Magatinditachrgttel said
second end of said beam, a helix rotatably coupled to said base member, and a pointer coupled to

said helix, saiddieivcheing ragaaticalyoaatpledpasaidddrisdnagnehiush diat snayansebtotsaid
second end of said beam causes conjoint rotational movement of said helix and said pointer. 18.
A gage for senginggitessyeensaithgage camphisimging 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;

a resiliently flexible beam having a first end and a second end, said first end of said
beam coupled to said base member;

a flexible diaphragm having an outer rim coupled to said base member and a post
having a proximal end, a distal end and a central axis, said post being movable along said
central axis in response to pressure changes sensed by said diaphragm; and

a connector member coupling said distal end of said post to said beam such that
movement of said post along said central axis causes movement of said second end of said

beam, said post adapted to push or pull said beam, whereby the position of said second end

of said beam is indicative of a sensed pressure.
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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 begeng sRIbEIMRINDRMEBRES 38Nt To-RSeRbRINM GTRISAI] Hram to said

mounting base at a selected distance from said second end of said beam to thereby provide said

beam with 3,seleetachspiirgdatement wil-shievgage of claim 18 wherein said clamping member
includes a first leg and a spaced apart second leg, said first and second legs located on opposite sides

of said beam, saidifirst legiaclugéngranamvardiystending besiinRdaniedtoaalesivahRigage said
mounting base, and said second leg including an inwardly extending second lip adapted to selectively

engage saiddneuiatiihRasss srighbEstangseeanthdins adepied o @naagesaidiymdpinDtoasr when

said clamping member clamps said beam to said mounting base. 20. The gage of claim 19

wherein saighglanpRitchipeePer eiusiesn Watebyadidsinphiae MPalprd ad R adidrinednmember,

said bottom and top adjustment members extending between said first leg and said second leg of said

clamping mgiahsr ssricdbbaanmlocaiet efwrenfsaid HoltariadiuSinensinemarr Badhsaiditead
adjustment member. 21. The gage of claim 20 wherein said clamping member includes a fastener

adapted to gripktivelyiclamnapid paamibsbveansaidholosrandrian adilstmeniseisobersvhen said

fastener is in a tightened position. 22. The gage of claim 20 wherein said mounting base includes

a recessed sw¢taad andcadaisgsbsisiaaa, faaidifiestiond 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, saig bottam-adjgsthelatrmembesiaaated batwees saithrecessgdisiy fagenofsnid
mounting base and said beam.
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 annular
diaphragm member extending around and coupled to said diaphragm plate, said diaphragm
member including said outer rim and an annular convexly curved surface extending
between said diaphragm plate 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 member, and a pointer coupled to said
helix, said helix being magnetically coupled to said drive magnet such that movement of
said second 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;
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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; a rotatable helix
including a rotational axis, a first end rotatably coupled to said first end of said housing and a second

end rotatably coupledsiaeai|l aecme KachafSaid Aqusingi@atecon®@ RHRIRIRT haviRaIAXMal end
and a distal end, said proximal end coupled to said helix for conjoint rotation with said helix about said

rotational axigofisidRelbr said vAgTeRIpR RPYsiDgnsaidhelbaa)d saibReniRi i eagirgiNely

removable from said bracket as an assembly. 24. The gage of claim 23 wherein said bracket

includes a ZesQiSRt36KEWAiaArSRISRIINRLY PasitioRiesaddiiskand pheriddragket with respect to said
second end of said bracket and thereby selectively position said helix with respect to said base

member. 25. 7 bruepaR: ohehbet 28lMheEpiNpeRit divuringitRcldrstadirsliendaratiohsaisdirst end,

a second end wall at said second end, and a side wall extending between said first and second end

walls, said fisgkrndieflsait helialetammtaab i copinle ditarsid g endonalleandespid sapanadiend of

said helix being rotatably coupled to said second end wall, said side wall including an opening, said

pointer extanding®yiierabyiiap badd howsikectbrodighsaidopering aceaid sdeowadid 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 opposite 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 lip
adapted to selectively engage said mounting base, said first and second lips adapted to
engage saild mounting base when said clamping member clamps said beam to said
mounting base.

20.  The gage of claim 19 wherein said clamping member includes a bottom
adjustment member and a top adjustment member, said bottom and top adjustment
members extending between said first leg and said second leg of said clamping member,
said beam located between 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
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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: a plate having an interior surface, an exterior surface, a central axis, and a

peripheral edgprXiandNBa80adiSBif6RMBhaxis AmaitbBlaksaib iR AdaRRIIQ AL satasked to

the fixture; a plurality of locking members attached to said plate adjacent said peripheral edge,

each said logking membat iraydinpsaiposhextending 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 engiattachech e saiddpesicanprassaeond Epshesaichpaenipd end of said lever arm
including a stop member including an engagement surface adapted to selectively engage the gage

and thereby mounj figgagmierthe 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 gagesrsayies @usiveddremithasseiting apparaiakanthéhaifduierirst ¢88.ahbiea
mounting apparatus of claim 27 wherein said plate includes one or more apertures adapted to receive

one or morgédidigica@duits. 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 saich stopsine rebRivibMardlyplewsy daadreiiekie ks pidsid@sing including a first end and

a second end;

a rotatable helix including a rotational axis, a first end rotatably coupled to said
first end of said housing and a second end rotatably coupled to said second end of said
housing; and

a pointer having a proximal end and a distal end, said proximal end coupled to 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.
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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:

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 including an engagement surface
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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