MANUAL RESET PRESSURE SW TCH RELATED APPLI CATI ONS [ 0001] Thi s application
clainms the benefit of U S. Provisional Application No. 61/297,012, filed
January 21, 2010. BACKGROUND [ 0002] The present disclosure is directed to a
swi tch mechani smincluding one or nore electrical switches that are adapted
to be changed froma first state to a second state in response to a

physi cal input, and in particular‘to.a1smﬁtch mechani smincluding a
plurality of electrical switches that are adapted to be changed fromtheir
first states to their second states at substantially the sanme tine in
response to a single physical input. DESCRI PTI ON OF THE DRAW NG FI GURES
[0003]Fig. 1 is a perspective view of a pressure switch including the

switch MANUAL RESET PRESSURE SWITCH
RELATED APPLICATIONS
[0001] This application claims the benefit of U.S. Provisional Application No.

61/297,012, filed January 21, 2010.

BACKGROUND

[0002] The present disclosure is directed to a switch mechanism including one or
more electrical switches that are adapted to be changed from a first state to a second state
in response to a physical input, and in particular to a switch mechanism including a
plurality of electrical switches that are adapted to be changed from their first states to

their second states at substantially the same time in response to a single physical input.

DESCRIPTION OF THE DRAWING FIGURES

[0003] Fig. 1 is a perspective view of a pressure switch including the switch
mechanism of the present disclosure;

[0004] Fig. 2 is a perspective view of the pressure switch with the cover of the

housing removed;

[0005] Fig. 3 is a perspective view of the pressure switch with the housing
removed;

[0006] Fig. 4 is a top view of the pressure switch with the housing removed;
[0007] Fig. 5 is a cross sectional view taken along line 5-5 of Fig. 4;

[0008] Fig. 6 is a partial side elevational view of the pressure switch with the

housing removed and the activation lever shown in the normal position;

[0009] Fig. 7 is a cross sectional view taken along line 7-7 of Fig. 6;

[0010}] Fig. 8 is a partial side elevational view of the pressure switch with the
housing removed and the activation lever shown in the actuated position;

[0011] Fig. 9 is a cross sectional view of the pressure switch with the housing
removed and the activation lever shown in the actuated position;

[0012] Fig. 10 is a cross sectional view taken along line 10-10 of Fig. §;



nmechani sm of the present disclosure; [0004]Fig. 2 is a perspective view of
the pressure switch with the cover of the housing renoved; [0005]Fig. 3 is
a perspective view of the pressure switch with the housing renoved;
[0006]Fig. 4 is a top view of the pressure switch with the housing renoved;
[0007]Fig. 5 is a cross sectional view taken along line 5-5 of Fig. 4;
[0O008]Fig. 6 is a partial side eIevationgI view of the pressure switch with
t he housi ng renoved and the activation |7

ver shown in the normal position;

[0013] Fig. 11 is a cross sectional view taken along line 11-11 of Fig, 8;
[0014] Fig. 12 is a cross sectional view taken along line 12-12 of Fig. 6;
[0015] Fig. 13 is top pefspective view of the mounting base of the switch

mechanism shown coupled to the top of the diaphragm housing of the pressure switch;
[0016] Fig. 14 is a bottom perspective view of the mounting base for the switch

mechanism as shown from the interior of the diaphragm housing;

[0017] Fig. 15 is a top plan view of the linkage lever of the switch mechanism;
[0018} Fig. 16 is a side elevational view of the linkage lever;

[0019] Fig. 17 is a side elevational view of the torsion spring for the activation
lever;

[0020] Fig. 18 is a right side view of the activation lever;

[0021] Fig. 19 is a front elevation Vie\?\; of the activation lever;

[0022] Fig. 20 is a left side view of the activation lever;

[0023] Fig. 21 is a rear elevation view of the activation lever;

[0024] Fig. 22 is a cross sectional view taken along line 22-22 of Fig. 21;

[0025] Fig. 23 is a cross sectional view taken along line 23-23 of Fig. 18;

[0026] Fig. 24 is a bottom view of the activation lever; and

[0027] Fig. 25 is a cross sectional view taken along line 25-25 of Fig. 4.
DETAILED DESCRIPTION

[0028]} The present disclosure relates to a switching device including a sensing

mechanism and a switch mechanism, wherein the sensing mechanism provides a physical
input, such as a force, to actuate the switch mechanism. An embodiment of the switching
device is shown in the drawing figures as a pressure switch 10 including a pressure
sensing mechanism 12 adapted to provide a physical input, such as a force, to a switch
mechanism 14. The switching device may alternatively comprise, for example, a rotary
position switching device wherein the sensing mechanism comprises a rotary position

sensor, a linear level switching device wherein the sensing mechanism comprises a linear



[0009] Fig. 7 is a cross sectional viewtaken along line 7-7 of Fig. 6,
[0010]Fig. 8 is a partial side elevational view of the pressure switch with
the housing renoved and the activation |ever shown in the actuated
position; [0011]Fig. 9 is a cross sectional view of the pressure switch
with the housing renpved and the activation |ever shown in the actuated
position; [0012]Fig. 10 is a cross sectignal view taken along Iine 10-10 of
Fig. 8 -2- [0013]Fig. 11 is a cross sectional view taken along line 11-11
of Fig. 8;

level sensor, or a fluid flow switching device wherein the sensing mechanism comprises a
fluid flow sensor.

[0029] Pressure sensing mechanism 12 includes a housing 20. Housing 20
includes a top housing portion 22 having a generally circular peripheral flange 24 and a
bottom housing portion 26 having a generally circular peripheral flange 28. A resiliently
flexible diaphragm 30 having a generally circular peripheral edge 32 is located and sealed
between top housing portion 22 and bottom housing portion 26 with edge 32 of
diaphragm 30 located between flange 24 of top housing portion 22 and flange 28 of
bottom housing portion 26. Pressure sensing mechanism 12 includes a first fluid
chamber 34 formed between diaphragm 30 and top housing portion 22, and a second
fluid chamber 36 formed between diaphragm 30 and bottom housing portion 26. As
shown in Fig. 6, top housing portion 22 includes a first port 38 in fluid communication
with first fluid chamber 34 and a second port 40 in fluid communication with second
fluid chamber 36,

[0030] Pressure sensing mechanism ‘12 includes a stem 44 attached to bottom
housing portion 26. Stem 44 extends along a generally linear central axis 46 of pressure
sensing mechanism 12. Flanges 24 and 28 of top and bottom housing portions 22 and 26
extend generally concentrically about axis 46. Diaphragm 30 extends generally
concentrically about axis 46 and generally perpendicular to axis 46. Stem 44 is
externally threaded for coupling to a mounting member. Stem 44 includes an internal
bore 45 extending along axis 46.

[0031} Pressure sensing mechanism 12 includes a calibration mechanism 47, as
best shown in Figure 25, including an adjustment member 48 located within the bore 45
of stem 44. Adjustment member 48 is selectively rotatable about axis 46 in either a
clockwise or counter-clockwise direction. Adjustment member 48 is rotatably retained in
bore 45 by a retention member 49, such as a snap-ring or e-type ring. Adjustment
member 48 includes a head 51 located externally of stem 44 and a generally circular
flange 52 located within bore 45. Flange 52 includes a generally circular edge. A

resilient seal member 53, such as an O-ring, is located around the edge of flange 52 and



[0014] Fig. 12 is a cross sectional view taken along line 12-12 of Fig. 6;
[0015]Fig. 13 is top perspective view of the nounting base of the switch
nmechani sm shown coupled to the top of the di aphragm housing of the pressure
switch; [0016]Fig. 14 is a bottom perspective view of the nounting base for
the switch nechani smas shown fromthe interior of the di aphragm housi ng;
[0017]Fig. 15 is a top plan view of the ljinkage lever of the switch
nmechani sm [0018]Fig. 16 is a side elevational view of the |inkage |ever;
[0019]Fig. 17 is a side elevational view of the torsion spring for the
activation |ever; _

between flange 52 and a generally circular side wall portion of bore 45 of stem 44 to
create a fluid-tight seal between flange 52 and bore 45 of stem 44, while allowing
adjustment member 48 to rotate about axis 46 with respect to stem 44. Adjustment
member 48 includes an externaily tl\lreaded shaft 54 that extends from flange 52 toward
diaphragm 30 along axis 46. Shaft 54 includes an internally threaded bore 55 that
extends inwardly from a distal end of shaft 54 along axis 46. A stop member 36, such as
a screw or boit, is threadably attached to bore 55 of shaft 54 for conjoint rotation with
shaft 54 about axis 46. Stop member 56 includes a head 57 at the distal end of shaft 54
that extends radially outwardly beyond the external circumference of shaft 54.

[0032] The calibration mechanism 47 includes a guide member 58 threadably
attached to shaft 54 of adjustment member 48. Guide member 58 includes an outwardly
extending flange 59 having a generally polygonalwshaped peripheral edge, such as a
hexagonal-shaped peripheral edge, adapted to mate with a generally polygonal-shaped
wall portion, such as a hexagonal-shaped side wall portion, of bore 45 that extends from
adjacent flange 52 of adjustment member 48 to the distal end of bore 45. The hexagonal-
shaped side wall portion of bore 45 prevents guide member 58 from rotating with respect
to stem 44 when adjustment member 48 is rotated about axis 46 with respect to stem 44.
Adjustment member 48 is rotatable about axis 46 with respect to guide member 58 in
either a clockwise or counter-clockwise direction.  Adjustment member 48 may be
selectively rotated about axis 46 to either advance guide member 58 toward diaphragm
30 and top housing portion 22, or retract guide member 58 away from diaphragm 30 and
top housing portion 22, along axis 46. Head 57 of stop member 56 is adapted to engage
guide member 58 when guide member 58 advances to the distal end of shaft 54 to prevent
guide member 58 from advancing beyond the distal end of shaft 54.

[0033] A resilient biasing member 50, such as a helical coil spring, extends along
axis 46 and at least partially within bore 45 between guide member 58 and diaphragm 30.
Biasing member 50 includes a distal end adapted to engage the diaphragm 30 and a
proximal end adapted to engage guide member 58. Biasing member 50 is adapted to

resiliently bias diaphragm 30 along axis 46 toward first fluid chamber 34 and top housing



[0020]Fig. 18 is a right side view of the activation |lever; [0021]Fig. 19
Is a front elevation view of the activation lever; [0022]Fig. 20 is a left
side view of the activation lever; [0023]Fig. 21 is a rear elevation view
of the activation lever; [0024]Fig. 22 is a cross sectional view taken
along line 22-22 of Fig. 21; [0025]Fig. 23 is a cross sectional view taken
along line 23-23 of Fig. 18; [0026]Fiqg. §4 Is a bottomview of the
activation lever; and [0027]Fig. 25 is a“cross sectional view taken al ong
line 25-25 of Fig. 4. DETAI LED DESCRI PTI ON

portion 22 with a resilient biasing force. The biasing force with which biasing member
50 engages diaphragm 30 may be selectively adjusted by manually advancing guide
member 58 along axis 46 to increase the biasing force, or by manually retracting guide
member 38 along axis 46 to decrease the biasing force, provided by biasing member 50.
[0034] First port 38 may be coupled to a first fluid supply line for providing a
first fluid to first fluid chamber 34 at a first pressure, and second port 40 may be coupled
to a second fluid supply line for providing a second fluid to second fluid chamber 36 at a
second pressure. Typically, the pressure of the fluid in the first fluid chamber 34 is
greater than the pressure of the fluid in the second fluid chamber 36. To the extent the
pressure of the first fluid in first fluid chamber 34 is greater than the pressure of the
second fluid in second fluid chamber 36, the first fluid will exert a net fluid force on
diaphragm 30 and will move diaphragm 30 along axis 46 toward second fluid chamber 36
and bottom housing portion 26 while compressing biasing member 50, until biasing
member 50 is sufficiently compressed to exert a biasing force on diaphragm 30 that is
equal to and opposite in direction to the net fluid force applied to diaphragm 30 by the
first fluid in first fluid chamber 34. The greater the pressure differential there is between
the first fluid of first fluid chamber 34 and the second fluid of second fluid chamber 36,
the farther diaphragm 30 will move along axis 46 toward bottom housing portion 26
while compressing biasing member 50. Diaphragm 30 will thereby be located at a
selected position along axis 46, and at a selected location between bottom housing
portion 26 and top housing portion 22, when there is a particular pressure differential
between the first fluid in first fluid chamber 34 and the second fluid in second fluid
chamber 36. .

[0035] Switch mechanism 14 includes a mounting base 60 coupled to top housing
portion 22 of housing 20. Mounting base 60 as shown in Fig. 13 is generally elongate
and rectangular and includes a generally planar top wall 62, a first side wall 64, a second
side wall 66, and a pair of spaced apart end walls 68. First side wall 64 and second side
wall 66 are spaced apart and generally parallel to one another and are generally

perpendicular to top wall 62. Mounting base 60 forms a chamber 70 between first and



[ 0028] The present disclosure relates to a swtching device including a
sensi ng nechani smand a switch nechanism wherein the sensing nechani sm
provi des a physical input, such as a force, to actuate the switch

mechani sm An enbodi nent of the switching device is shown in the draw ng
figures as a pressure switch 10 including a pressure sensing nechanism 12
adapted to provide a physical input, suc_F_ as a force, to a switch nechani sm
14. The switching device may alternatively conprise, for exanple, a rotary
position switching device wherein the sensing mechani smconprises a rotary
position sensor, a linear |evel swtching device wherein the sensing
mechani sm conprises a linear -3- level sensor, or a fluid flow swi tching
devi ce wher g¢aond issleseallsi Gy anrk 66agridswaltsodarand éep avatll @3 d ChimobersBhisan . fluid

[ 0029] Pressure _sensi ng_nreechagi 12, i ngl udes a housing 20. Housing 20

i ncl udes a t"%‘B"ﬁ‘B‘SE‘?"r{gW%%flfsﬁgﬁﬁ%mﬁg%@%g a generally circular peripheral

fl ange 24 aneb3a] bot t ofwheusiestgniRar 14 @eludé dldnkafgletergnavahllycobipled b ffst
peri pheral f].ang exi ble dia

8. Aresiljent f ragm 30 havi ng
general |y cidgyY rg iSﬁ%adaﬁlclee‘a@}LX@% mumt%ﬁéﬁg&ff& Pé%?léao‘ﬁ%%w%p
housi ng por %wiv%?aﬁ@?@%h@%&&% hioust BOBH ﬁxﬁfho%@nﬁ’izb.h A84R&vP I%s.%%i?&"r agm
30 | ocated between flange 24 of top housing portion 22 and flange 28 of

bot t om housilhgligege iver 26 inghedes suleg 38dnsingp disiehénidem Tip §2nis|adartsd o ber st
fluid chanmb d i 0 t i ort i 22,
and a secon SB?H?I?J I %Q{I:%E%gg}e; @g&‘?‘o""g@ %‘ Q%%%\l,}\}é gtnOfg*}gsgh‘?Qb ?ﬁ% a%ﬁ 3 8b &Stsgé]nwn

housi ng por tn Big. 28.1e@A80 mlapwomptiseld genefally thaparifostshermgbgp@dtandn g2ernlhclinges a
first port 38 in fluyid_communication with first fluid. chanber 34 and a
second” por t SN et 45 BT oIS foEien AL bet el B of B pa e d Bt e
[ 0030] Pr esswirthed 8% didcrdBE VafHapEd hdnddnC A @@ RrAlySdvBRIAA &td E/echehbeb @t OM

housi ng portion 26. Stem 44 extends along_a generally |linear central axis
46 of press@grEndsepvag hEemanpaming end of s mpmberndt eneslivt paspendibulio e om

housi ng por 'sQr}ﬁer%iprasﬁq K%eﬁ%ﬁggxﬂﬁd}ﬁraﬁbéc?ﬂ?&BR%?H{eEﬂb%Pbbie AR buskdly 46-

D aphragm 30 ext ends gener centrically about axis and general ly
per pendi cul dmont andaginsrally . peBicadicdldr tcsa prbdmaladndyoftsheanddeenbar8éc okipt iphgptt 0 a

pount Ing menbehie £ &Maddted ROLHEE tnBlon A SRR iR ALE sid2 will 6P Bl SN, BT S
60 and second pivot member 90 is adapted to extend into a fluid tight blind aperture
formed in second side wall 66 of mounting base 60, such that first pivot member 88 and
second pivot member 90 extend generally coaxially along pivot axis 78. Linkage lever
76 includes a pawl 91 having an arm 92 that extends outwardly from and generally
perpendicular to first pivot member 88. As shown in Fig. 16, arm 92 extends
downwardly at an angle with respect to first and second members 84 and 86 of leg 80.
Pawl 91 includes a finger 94 that extends inwardly and generally perpendicularly from
the distal end of arm 92 toward leg 80. Arm 92 and finger 94 are located externally to
mounting base 60. Leg 80, including first and second members 84 and 86, are located
within chamber 70 of mounting base 60. Linkage lever 76 may be formed from a
continuous generally cylindrical metal wire such that linkage lever 76 is resiliently
flexible.

[0037] As shown in Fig. 14, when linkage lever 76 is pivotally mounted to
mounting base 60, proximal ends of first and second members 84 and 86 are pressed

inwardly together toward one another such that first and second members 84 and 86 are



[ 0031] Pressure sensing nmechanism 12 includes a calibration mechanism 47, as
best shown in Figure 25, including an adjustnment nenber 48 |ocated within
the bore 45 of stem 44. Adjustnent nenber 48 is selectively rotatabl e about
axis 46 in either a clockw se or counter-clockw se direction. Adjustnent
menber 48 is rotatably retained in bore 45 by a retention nenber 49, such
as a snap-ring or e-type ring. Adjustnent nenber 48 includes a head 51

| ocated externally of stem 44 and a generally circular flange 52 | ocated

wi thin bore 45. Flange 52 includes a generally circular edge. A resilient
seal nmenber 53, such as an O-ring, is |located around the edge of flange 52
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first fluido®s th ghragke 14 p OH6 G5 MR electrical switches 114 are eléctrically coupled
to circuit board 110 in alignment with one another. Each switch 114 includes an
actuation member, such as a button or plunger 116. One or more electrical wire terminal
blocks 118 are electrically coupled to circuit board 110. Each terminal block 118 is
electrically coupled to a respective electrical switch 114. Each terminal block 118 is
clectrically connectable to one or more operable devices or pieces of equipment, such as
pumps, blowers, valves and the like, that are to be controlled by the pressure switch 10.
Plunger 116 of each switch 114 is adapted to change the switch 114 from a normal state,

when an activation force is not applied to plunger 116, to an actuated state, when an



-5- portion 22 with a resilient biasing force. The biasing force with which
bi asi ng nmenber 50 engages di aphragm 30 may be sel ectively adjusted by
manual | y advanci ng gui de nmenber 58 along axis 46 to increase the biasing
force, or by manually retracti ng gui de nenber 58 along axis 46 to decrease
the biasing force, provided by biasing nenber 50. [0034] First port 38 may
be coupled to a first fluid supply line_gor providing a first fluid to
first fluid chanber 34 at a first pressure, and second port 40 nay be
coupled to a second fluid supply line for providing a second fluid to
second fluid chanber 36 at a second pressure. Typically, the pressure of
the fluid in the first fluid chanber 34 is greater than the pressure of the
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to first and second nenbers 84 and 86 of |eg 80. Pawl 91 includes a finger
94 that extends inwardly and generally perpendicularly fromthe distal end
of arm92 toward leg 80. Arm 92 and finger 94 are |located externally to
nounting base 60. Leg 80, including first and second nenbers 84 and 86, are
| ocated within chanber 70 of nounting base 60. Linkage |ever 76 nay be

formed froma continuous generally cylindrical nmetal wire such that |inkage
|l ever 76 is resiliently flexible.



[0037] As shown in Fig. 14, when linkage lever 76 is pivotally nmounted to
nmounti ng base 60, proxinmal ends of first and second nenbers 84 and 86 are
pressed inwardly together toward one another such that first and second
menbers 84 and 86 are -7- generally parallel to one another. A bushing 96
extends around first pivot nenber 88 and a bushing 96 extends around second
pi vot member 90. Proximal ends of first genber 84 and second nmember 86
respectively bias bushings 96 toward first and second side walls 64 and 66
of mounting base 60. Aresilient seal nenber 97, such as an 0- ring,
extends around first pivot nenber 88 and is pressed i nto engagenent with
the first side wall 64 to thereby create a fluid tight seal between first
pi vot merrbeﬂ6f881mt¢tefritipsBursacéd6ﬁ/aﬂ\lot®4l64vihiaﬂ@tqi ﬂoowetirq mollerdt8adf pawd 8okt  of

| i nkage Iev 76 abo Vot aX|s she cated u irst
pi vot membe %e Ae &%t eelnacﬁlv%tr\ %av% and 1s’e ﬁéﬁ% ”/;m (=2} %@ Cpe%ﬁ‘t
i nclude a r aleh®er 9(8) aralt weve 91 ypredena edreion berifd Fﬁjlefrorﬁébl\fmmgl’aﬁtxﬁtioﬁI‘laJer By enment

about finger. 94 003? J]A resilien blasug enber such as a torsion spring
102, as sholfAmt © porgna Rasitiqndeppiddhe pePugiehRSEION;: nkage | ever 76 about pi vot

axis 78 to ygap] i entl Y BE@ESd 149 oBActRbtidd RE&IE3D ﬁl\éﬁlﬂeJ& bl aGQHE: Sbmber
engagenent vmth di aphragm 30, such that tip 82 will remain rn engagenent

wi th di aphr aghihgtpraiscidioaptardly st smerbly aight argle todhs 1%1t11¢1n¢1@§r§(ﬂf getivagon
h f h
changcs {1 |Re. TyoutBhif b P RUERD 5ol ity s ) 08

noves conj Ohdupkeyt 4l substaitafii rs&gﬂta’ﬁ@ous]ljoemg'agm aHpJf the p]lﬁgers ndb udeake awin:ﬁies cal
coil 104 th %4 ext ends aroxnd fi 1£‘V0t 88 oi ﬂf ge ] ever

Poret Tog 10k MbepReRulioa D aabit ihimerion et Sosio Dinsb Y ftends eBtae | o
108 in bias ﬁﬂee@]@M%%rﬁmﬂhbﬂs%ﬁmt&%aﬂfr fhﬂaﬂgl&g@hé BNQF axi® coﬁt@ﬁﬁ@ tfvidtseal

mechani sm 14 includes a circuit board O coupled to nmounti nq
ends of the plungers 116 of the switches 114 and that is generally parallel to pivot axis

132. Engagement member 170 extends between a first end 174 and a second end 176
such that engagement member 170 extends from plunger 116 of the first switch 114 to
plunger 116 of the last switch 114. A single activation lever 130 may thereby
simultaneously change all of the electrical switches 114 from the normal state to the
actuated state when activation lever 130 pivots to the actuated position. Activation lever
130 similarly disengages from said plungers 116 of said switches 114 substantially
simultaneously when activation lever 130 pivots from the actuated position toward the
normal position to substantially simultaneously change all of the switches 114 from the
actuated state to the normal state. Alternatively, engagement member 170 may be
divided into a plurality of adjacent fingers 178 with a notch 180 between each finger 178,
such that each finger 178 is adapted to engage one or more plungers 116.

[0043] As shown in Figs. 1 and 2, switch mechanism 14 includes a housing 184,
Housing 184 includes a base member 186 having opposing upwardly extending end walls
coupled to pressure sensing mechanism 12, and a generally U-shaped cover 188
removably coupled to base member 186. Cover 188 includes an aperture 190 through
which tab 152 of activation lever 130 extends such that tab 152 may be manually

engaged and moved between the normal position and the actuated position.



base 60 wth a bracket 112. One or nore electrical swtches 114 are
electrically coupled to circuit board 110 in alignnent with one another.
Each switch 114 includes an actuation nenber, such as a button or plunger
116. One or nore electrical wire termnal blocks 118 are electrically
coupled to circuit board 110. Each termnal block 118 is electrically
coupled to a respective electrical swtch 114. Each termnal block 118 is
el ectrically connectable to one or nore operabl e devices or pieces of

equi pnment, such as punps, blowers, valves and the like, that are to be
controlled by the pressure switch 10. Plunger 116 of each switch 114 is
adapted to change the switch 114 froma nornmal state, when an activation

force is nogompl i ed Whep ki gedsuteld thd fuidhin &edt Wialdchafibad ® isWAIReralihn thS-
activation force is apBI ied to plun 116. Each switch 114 changes from

er
t he act uat e@resiuae of the flaid Roterend Bvig: damben 36 by latst thomei RIe-selested Pressure noved
f cual cotoEm B . e i .
romits p H[fﬁ?éntéﬂ;.@lagﬁ’éﬂgfncfb G&FPQ@I&%& 3fbnPBYisi48Gh %}?g%if)g sgéh%httﬁ’ngféi 94

switches 114 electric coupled to one of nore op evi ces “or ~ pi eces
of equi pnenand silich 989f pawi8] oblidwee dcvew 36 weld bametained withlvenotéhot64cafidetank | i ng

operation of_ one re.of. the operabl evices.or. pie . of equi.pnent .
The ol ural i B 260 EREeioh Teg a0 R AR AR RS RET P B R TR a1
of the pl ungemsal bd&itiak and isygavdnyedafro®abtinigtth tensctanal peviticdl ohgitéhes QI4ON

axis. An isolation shjeld 120 may overlie a portion of circuit board 110
and may be atetARRRBHINBEIENRG $a%8dar d 110 to prevent a user from conming into

physi cal copjpasj W t hyiag (FOYREERe BOTIPH Bist BhidCslamblOdk ds $dber Bhahd 120
may be formed as a thin flexible sheet of plastic or fromother materials

as desired. pfespu®joSithe dhvichee Isegoind niluid dhamberdd6 banmarst thantd eeledted presa@e

pivotally c | ed. . e I RV ' Xi s
T35, Aot ] vailBriiah SehAGElo S npdmBlehliBhe BRY SN Yl
: ncl ;Jdidng Céﬁfaillclabotpinvh?us&Tg' Iimﬂﬁ?%.rfip(s_a cﬂ)lfgkagf]eaies{eozﬁ &dl :remzﬁh ﬁr;%dgagquniisg_ is
ocated general |y para .0 pivot axis .of l.inkage |ever .. Actjvation
over 1301 SiBerietiewa) o prird: BrNaEs oftero7 ¢ i vatsiia s Sp s CaI S clER et
position asdab@ih dsRhéwl$a Fi. 3NGhErebR fiflo@ 0 REIURNIBHoP 85 1ihlt28 18&r AP N
ETE A A O T S VAR L e
resilientlyaypagen: t he
act uat ed po?lfeir@@ a?@?l?ﬁi hif &erﬁtﬁ(\}-eﬁ flost notbA 15498 2HBE/ 1B 'O%Sﬁlriin GhY 48Rt
general ly heﬁlcal col i%g f at extends aroung sﬁé?t %& , a girst ?%g 138
in bi ased engagsoeréveni 138 &omi atrioomall pystion] 30vam dtsaasteazerhgobiegn. 14Whiem

bi ased engagenment with acket. 112. [0041] Activation |ever.130 includes a
first end 1%%‘?"35{"%248’8‘}1 e?f&"'ﬁ’é’“&ﬁ%lné‘“%"‘? 8;@@‘8} %Oe‘ttso%"ﬂéat St oRa A B heen
first end l4neeiBeeinshbemstialld8imiBenheoukblengagadppittBelpluagdreded veelsdhadal 131.
First end 146, of activation |ever. 130 .includes a_ tab 152 agapt ed to be
manual |y eng¥Hiets [Thand wil therehy syptagtiglix sippbnepesieshangpail Athgawdchss 1dben

channel 154 radapte GobRal’ B&EY Befriab®ibitel §6htel 3BorRfon (sfid P SR keddn hddvatisgcond
end 148 of activation lever 130 includes a detent nenber 160 projecting

out war dl y aleyaglitha theagiueted pasitioraxidsthefeby eethinswiitohes| ldgdn thedOactyptadesate

menber 160 il.nqﬁlI éé:gi%?tio% lteL& 1]3%2?5 n@anﬁgﬁf Bivoted from the actuated position to the normal
position to substantially simultaneously reset the switches 114 to their normal states.
[0046] When the pressure differential between the first fluid chamber 34 and
second fluid chamber 36 returns to a pressure differential that is less than the actuation
pressure differential, and when the activation lever 130 is in the actuated position, finger
94 and roller 98 of pawl 91 will be pressed into engagement with retention surface 166 of
activation lever 130 due to the movement of diaphragm 30 along axis 46 toward first

fluid chamber 34, such that activation lever 130 remains in the actuated position, until



-9- 164 and a retention surface 166. Notch 164 is adapted to receive roller
98 of pawl 91 of l|inkage |ever 76 when activation lever 130 is in the
normal position, such that detent nenber 160 and pawl 91 prevent torsion
spring 134 frompivoting activation |ever 130 fromthe normal position
toward the actuated position. [0042] Second end 148 of activation |ever 130
i ncl udes an engagenent nenber 170 that Hﬁgjects outwardly at generally a
right angle to the longitudinal axis of activation |ever 130. Engagenent
menber 170 includes an elongate generally linear tip 172 adapted to
substantially sinultaneously engage all of the plungers 116 of the sw tches
114 when activation lever 130 is in the actuated position. Tip 172 extends
general | y | retoatidty lestrolid iamaanally pikettd isths mosha posidbh yo raetahd sbitdhes 1 he

| i near axis qgntainin%:{he di stal ends of the plungers 116 of the swtches
114, and t htPPERGEALPEIPy paral el to pivot axis 132. Engagement member
170 extends[guaypeen avhhidusifesirds dffte aivdntfonIReO BebngRaetichiEelySHEHn hithl

engagenent nenber 170 extends from plunger 116 of the first switch 114 to
pl unger 1169¢cribgddnicgarection with thejlustigtediempodimeat plihe inygntiony Bpwavey ity

t hereby si : t rd S\ L ch romthe
nor mal st a?léH u%%&?%géﬂgﬁé){) gg’?‘ ggﬁgﬁdﬁé&ﬁ reaﬁ%%%n%\ﬁgstﬁlggi&llg%%%&i@%‘ %fké}(])% s to the
act uat ed pog&iveitiom is Achd given itfullesy erterpBOation withér thy tating efthagependedoips d
plungers 116 of said swtches 114 substantially sinultaneously when
activation lever 130 pivots fromthe actuated position toward the nor nal
position to substantially sinultaneously change all of the switches 114
fromthe actuated state to the nornmal state. Alternatively, engagenent
menber 170 nmay be divided into a plurality of adjacent fingers 178 with a
notch 180 between each finger 178, such that each finger 178 is adapted to
engage one or nore plungers 116. [0043]As shown in Figs. 1 and 2, switch
mechani sm 14 i ncl udes a housi ng 184. Housing 184 includes a base nenber 186
havi ng opposi ng upwardly extending end walls coupled to pressure sensing
mechani sm 12, and a generally U shaped cover 188 renovably coupl ed to base
menber 186. Cover 188 includes an aperture 190 through which tab 152 of
activation |l ever 130 extends such that tab 152 nay be nanually engaged and
noved between the normal position and the actuated position. -10-

[ 0044] When the pressure of the fluid in first fluid chanber 34 is greater
t han t he



pressure of the fluid in second fluid chanber 36 by | ess than a

pre-sel ected pressure differential, diaphragm 30 will be | ocated al ong axis
46 in a position such that finger 94 and roller 98 of pawl 91 of |inkage

|l ever 76 will be retained within notch 164 of detent nenber 160 of
activation |ever 130, such that activation lever 130 is retained in the
normal position and is prevented fron1p|¥ot|ng to the actuated position.
Switches 114 are thereby in their normal “States. [0045]When the pressure of
fluid in first fluid chanber 34 is greater than the pressure of the fluid
in second fluid chanber 36 by nore than a sel ected pressure differential,
di aphragm 30 wi I | have noved al ong axis 46 toward second fluid chanber 36
and bottom housing portion 26. Tip 82 of linkage |lever 76 will remain in
engagenent WHAIMA aphragm 30 when |inkage | ever 76 pivots in a generally
count ercl ockw se dlre tlon as own, in , whereby fin 4 and roller
98 of |inkage |ever 76 pivot 4 WgﬁFHW?ﬁgg%Wgﬁ%Wg &%P&ﬁ?% Wﬁgﬁmfgﬁ’of
activation MﬁMﬁﬁmﬁﬁ@deﬂﬁéb&néddhgar 94 and roller 98 are sufficiently

renoved fromnotch 164 to allow torsion spring 134 to pivot activation
lever 130 fromits nof neliaptyspf isshichemeaeh ispdichcingludiv pogrtupion mamdier

activation lLeygsy t%?tﬁlaxﬁ)gevtﬁée ?wft&?ﬁbﬂntfff OLiaRlo RIS fnli%fhté d dwircRed Habed 1o

position, engagenent nenb stantla y S|nu t aneousl y" engage
all of the ;bbmg:étr%toj;llﬁorwfore;m@oparddtdwetsx:hes 114 and will thereby

substantial ly S|nultane t wi tch fron1th|
normal state to their® ]Jg edf‘% a«ljmg'lao ({Ej aé’gﬁ %?am%:sﬁ?]dvﬁ'le Se?oé’flgflﬁ
activation levetivitdm lleVBrtlﬁtﬂudiﬁg u@h@ghgaﬁsmttmmbea,mﬁe tabpraeiby levet Béiflg pWotat hes
114 in their actuated, state until tivatjon lever 130 i s manual ly pivoted

from the acfbRH&diSbRIVET BHS PEFMERR 2 HEFRASHIB Ainlidotecens RGN e engpgement
si mul t aneougdanber a@iptdd® e‘h‘ga%é:m%sdcﬂu%ﬂoﬁ ﬂlem%ferME RRitcifs atRS- thé QAfRLMhen

the pressure differéntial ween the first fluid chanber 34 and second
fluid chanbévess in Biesesnndpositionr essure differential that is less than the

he act uat od posi t1 on PEapareb elRi bR T, ACHE KRl G ORI enblitalebe O

into engagemﬁbewstshauedtaﬁ:m from thelpétaation ivdniads aftthée maim}mm shoh\vthat eﬂté]ﬂoﬁihe to
t he npvement di.a a 30 . al ong.,axis 4 rd first flujd_.chanmher 34
e e aspfned i R e TR Bl PR T 8t o the R PURGDY
activation keved tHe38cdnd paBifidatHe)enphgeaicRfimbMbériabAafian sfﬂﬁﬁﬂaﬁécﬂé’lyteﬁnggﬁ§ et
the switches 114 to their naormal states. [0047] Various features of t

i nvent i on haifeichielpn mambers of Hielsyitshesiin subs naélbts*mslé@epwlb@mﬂg@;ﬁcbﬁwwlt h the
|IIustratedﬁggpﬂghggghmqgﬂkngahgwﬁﬁg|on however, it nust be understood

that these particular arrangenents nerely |IIustrate and that the
invention is to be gi¥%en iThe fwitchingtdevive of plain atihereimibictacmatioremembers 06 t he

appended cl ?lierE%vitches are generally aligned with one another along a common linear axis.

3. The switching device of claim 1 wherein the engagement member
of the activation lever includes a plurality of fingers, each finger adapted to engage one or
more of the actuation members of the switches when the activation lever is in the second
position.

4. The switching device of claim 1 including a biasing member
adapted to bias the activation lever from the first position toward the second position.

5. The switching device of claim 1 wherein the second end of the
activation lever includes a detent member forming a notch, the switching device
including a linkage lever that is pivotal about a second pivot axis between a first position

of the linkage lever wherein the linkage lever is located within the notch and engages the



CLAI M5 1. Aswtching device for controlling one or nore

oper abl e devi ces, the switching device conpri sing: a plurality
of switches, each switch including an actuati on nenber adapted to change
the switch froma first state to a second state, the switches adapted to be
coupled to the one or nore operabl e devices; an activation
llever having a first end and a second end, the second end of the activation
| ever including an engagenent nenber, the activation | ever being pivotal
about a first pivot axis between a first position and a second position,

t he engagenent nenber adapted to engage the actuation nenbers of the

swi tches when the activation lever is in the second position;

wher eby whedetehtemambéncdithoactiveti@r leversoiprevichteth iactstatipio aver fomtpreotmgdeagenent

menber is spaced apart f.r,om t.he. actuation nber§ of..t he.sw tches such that
bach of the BusLaagion of ¥ Retidtion el kv e arepangrioh el GE s BATT LI Fover
pi vots fromahde sédohsposi@sd bf BB IThRYRIENcr RthcfRt 3B dinRAS 1bv@ s fchRdyved Gaganent
nmenber substantialIﬁ]sinultaneously engages the actuation nmenbers, of the

swi t ches t o NetsBsbehihahtheactivation lsweonay pivehfnmethe £upt ragitionpitthe ativation j r st

state to the.3eenfh &k addnd position of the activation'léerSWi t chi ng devi ce of claim1
wherein the actuation nenge S d% the swtches are generally aligned with

one another along a cénmonThd medshizgidevice of claim 5 whereBy tiEhkrst pivot hkings

A T R e A TR

of the act uaid ativaEoeeser Oncludibgsi tk helaptebienn bhienabily angaged! Ryt emaigl i n

el udi ng. a TEVUFHG i syaintdptes et b iaa e WOY Py TACHvate B HEFiDe he

first positis@Rnl Pasiien bhenes SGRAGP RFEL 1288 the detent member of the activation lever
including an engagement surface adapted to be engaged by the linkage lever when the
linkage lever is in the second position of the linkage lever such that the linkage lever
releasably maintains the activation lever in the second position of the activation lever.

7. The switching device of claim 1 including a linkage lever that is
pivotal about a second pivot axis between a first position of the linkage lever and a
second position of the linkage lever, the linkage lever is adapted to engage the activation
lever and prevent the activation lever from pivoting from the first position of the
activation lever to the second position of the activation lever when the linkage lever is in
the first position of the linkage lever, and the linkage lever is adapted to allow the
activation lever to pivot from the first position of the activation lever toward the second
position of the activation lever when the linkage lever is in the second position of the
linkage lever.

8. The switching device of claim 7 including a biasing member
adapted to bias the linkage lever from the second position of the linkage lever toward the
first position of the linkage lever.

9. The switching device of claim 7 including a sensing mechanism
adapted to provide a physical input to the linkage lever in response to a condition sensed

by the sensing mechanism, whereby the linkage lever pivots from the first position of the



5. The switching device of claim1 wherein the second end of the activation
| ever includes a detent nenber formng a notch, the swtching device
including a linkage |ever that is pivotal about a second pivot axis between
a first position of the linkage | ever wherein the |linkage | ever is |ocated
wi thin the notch and engages the -13- detent nenber of the activation

| ever to prevent the activation |ever fr§p1pivoting fromthe first position
of the activation |ever toward the second position of the activation |ever,
and a second position of the linkage | ever wherein the |linkage |ever is
renoved fromthe notch such that the activation |ever may pivot fromthe
first position of the activation |ever toward the second position of the
activation liekege. lever toward the secorfil pokitonsof the Hhlage Gt Geresfoned & e Phyvi@n ei n
the first pivot .axis is |ocated, between the first end and the second end of
the activat "GN fretRdhe squgipe meckanishg of the activation |ever including a tab
adapted to be manual | Yo engagedyiidBingWpia of BRMS TeHerdd g.te?ﬁgglw&tg{c%e& ever

between the first position of the activation [ever an Second position
of the acti ¢ded bavings pioxingénd prd edisehendydiemoxiofal evkingluding atpiieot neaker
including a . be en ed. by the |ink | ever
when the 1 | nEang INEHEPhoE it IE SARBRLESH LS e BRREARIRE b BagL ER e Stch
that the |i tdgagrel thevpawlrelapad ablopnjuiitiyt pivois abdue tie thirdapivon akie\odrthé piviohe
secOnd position of the activatiqn |ever,. ) : 7. The sw tching
devi ce of CPE’I“R)FEE t‘]'ﬁHisﬁgf‘?fgogﬁ‘fﬁfﬁﬁ%@tqd@é?wﬁﬁaﬁn ingut forgsitg pivgs Ak linkage.cond
pi vot axis skmasdutand iiifd pives kiik,Ofhe Hawl RBaptbd kAGRode8 RS 2&RP1i8n I8P AR
position of the |linkage lever, the |inkage lever iS adapted to engage the

activation Fasasablypelaip the agtivationelesertin yhg fishpositianroffthe pstiyatiern lewer wheorthe he
first positigRe@fiedePs a6l ' econd position of the
activation Hevé@ %henlthgwﬁgh&gggh?ggégﬁgg%ﬂgw%he first position of the
| i nkage | ever, and theél.li nKzgewltehieg desicaddptlaich 7oinalullingy 4 hpecsant i seatingn

| ever to pivyot, fromthe first. positipn.of the acti.vati.on | ever toward the
second posi metglﬁanésfnnbﬁvén%gtlﬁo\l}%{flg Sﬂé Pé@@hrm . tﬁg W‘MH&Q’Q“@W& the g‘oP“ﬂng he
second posi trichrlif a filve flhidrdkagbed @4 &rsecond fluid chamber, the dfﬁﬁlﬂ'agrwi sbsdritiig tHevi ce
of claim7 inc&yd'q? %6biasing menber .adapted to hias the Jinkage l'ever
fromthe sef&h u&%g Amush fiom theserondkilyd chambsr. thevdirrirage being gpovgblsi witlhn of

it Egl _Lh?ﬁagerésﬁé@&e the housing in respofse t-ghﬁcl%w-%é %h!tﬂ%%rgs%ﬁﬁc(ﬁffglferﬁzhademve%n the
g a sensing nechani sm adapted to provide a physical I nput to the
| i nkage | evéféSWﬁéPfg%E@hﬂEidt'in the firenidnid ichambrzngé thetpresstre of erssiong flwitahé sm
wher eby thegld, k3@ Ll‘f‘a\{r?orer,pchg %]ijﬁage'.r lg%rtbr&engf (i:oru?)}edptgstllé[: id%'?shl%]émt sm%h that the
linkage féver pivbts about 'fhe second pivot axis in response to movement of the
diaphragm, whereby when the diaphragm moves a sufficient distance in response to a
selected sensed pressure differential between the pressure of the fluid in the first fluid
chamber and the pressure of the fluid in the second fluid chamber the linkage lever pivots
from the first posi'tion of the linkage lever toward the second position of the linkage lever,
whereupon the activation lever pivots from the first position of the activation lever
toward the second position of the activation lever to thereby engage the actuating
members of the switches.
12, The switching device of claim 11 wherein the housing of the
pressure sensing mechanism includes a mounting base having a first side wall and a

second side wall, and the linkage lever includes a leg having an elongate first member

having a proximal end and a distal end and an elongate second member having a



-14- linkage lever toward the second position of the linkage |ever in
response to the physical input fromthe sensing nechani sm 10.
The switching device of claim7 wherein the |linkage | ever includes a |eg
having a proximal end and a distal end, the proximl end including a pivot
menber having a third pivot axis, and a pawl coupled to the pivot nenber,
the distal end of the |l eg and the paw aﬂgpted to conjointly pivot about
the third pivot axis of the pivot nenber,” the distal end of the |eg adapted
to receive an input force to pivot the Ilnkage | ever about the third pivot
axis, the pawl adapted to engage the activation |lever and rel easably retain
the activation lever in the first position of the activation | ever when the

l'i nkage | everoxirsaliend thea tistab tnd)0lsd progimad bndshe thd fsE@emb& @l second member
ice of claim.7 including a pressure sensing nechani sm

11. Th h
havi ngeaSWObglPIﬁgg'ﬂﬂB‘}/H’ eReRtaEGn? filE RIVOH MEmbRT RoupiRd t9ghie iprRximelandirfuthe ng
i ncl udi ng afifdt "Iﬁ;etmlice} Hf @hecl dg@&@oﬁ‘ﬁivat ﬁ%gﬁdcofulcnfggg %FE rrhal tﬁgtgoﬁkééﬁm agm

separating the first fromthe se
di aphr agm bmeﬁ@emﬁﬂéblle@, wildc i paelsqeupled to 2 distal lsndiof ﬂng first pmempmnsber tte firsthange

i nt he pr ?5 RE fniaglﬁlse?}{g ﬂg}l@!}taﬁggéf@?& t%r}t%d %}r(t%r?(%le ‘a}r hcallh? ﬁir %gifeyail %&hn the

first f|UId cha re of a secon %1 uid
chanber, t hewuitidglde,| thy saatoiniapwgt et péret@intgQpi tdtallydeanp ledag thesdsednd didkd withe

lLQkS?SpoééﬁfP' R AR g TN T e
response t omduftlLldse dn® 8lp eaatare n%a%@"t]@e aatffv&t%rﬁ]@bér%emw@&ﬁa&m1e9é1%§W e of
er

the fluid in the first f|UId cha and the pressure of the fluid in the
second f1 ui thedhsimgaifion Rbtheippfatien jessier pivots fromthe first p05| tion of

the |inkage lever towgyd tfie SECAR 9@: Bf&?ﬁﬁ%&&ﬁ{dﬂ% ?&'—:@fglﬁﬁlégﬁt%ated

wher eupon t he act i vatl on lever piv rom irs
activation beween thevaoximahend eﬁﬂmdﬁrpbmiembanoﬁ)mae tlépe amt thevisrst side haillaif the

t her eby engage. th tuat he swi t.ches. . - 12, The
swi toh ng opurre e LRI TP HepdBiat 1o atPh e et mem s dute gnesait ng
mechani sm i nithulefirsaside wallitd grdarsefliia\ (?ﬂgseﬁl béthveén SledRKkNR levanild dhsSeGPNd
side wall, and the_linkage lever includes a |l eg having an el ongate first

menber havi ﬁ e yalpbtearsishd and a distal end and an el ongate second menmber

having a -15- proxing, entheafiitidd ivile Sf‘ laith & Wh@?éﬁme 9&%?5]{ 1Be

first nmenber and second nenber being coupled to one anot her Irst pivot
menber coupinetidena devent presxtienhaviema n@tﬁh,tmé thie pastl lmnélm@e R r@thtabheolﬂ@gdameds econd

pi vot nmenbe f sec nber he leg, and a
pawl - coupl eg) t%l%ﬁacﬂ)s)% I%Félbg tﬁéqﬂ%&? %’?tv ﬂg@F acrf‘ﬁl 10‘? ’ervgrf pi vot
menber bei ng pivot al |g5 co@ieesimtahxr@ndhvmet enclbing 11 heiedigh thd Ordskirs tsesdigle Wal |

of the mounti base, .t he second |vot menb bei ng pivotally, coupled to
t he second @1@%‘%& “‘%‘fie? ﬁecaﬁlgramrf) 'S?\é 9&90“0653 nisgt el gutwar di y

fromthe fiigtstabstensabdr r@btiddagty a@wl@d @gh@ﬁ&glr@n@]e%ﬁl@mt hRmBBORAm e

activation |l ever when the activation lever is in the first position of the
activation $haftep guide member threadably coppled éwftecﬂhﬁﬁg)f(ﬂm/ﬁidd@tmmtdh%mbﬁr,l@d a

including ags fﬁ@ﬁtﬂ?ﬁ%e chBsat.ed.d f T

menber of t he | eg an \Enh ?la% st t's)@t %HI ‘ggé#”t he oﬁﬁ?ﬁﬁ ﬂ% %rghr?g rrenber

of the |eg thdathedihsing mermeiss it hdipseab bnmrtbed:aphn‘hgmen@agehaﬂtst \ﬂluid’lcﬁahﬂbeffl rst

fs: ?:\ i Wg: ld et V\O,\\ilétﬁ ra%gl%(%{:(ﬂgfa.ﬁm%il?rﬁegqmere%y%e Eti)CF ﬁs‘i‘ﬁ%ﬁ r;[lfbrref\bérllsnag(cf‘ 81:%d| e%g) gotatg to the
selectively move the guide member along the shaft of the adjustment member to adjust

- the biasing force provided by the biasing member to the diaphragm.
| 16.  The switching device of claim 15 wherein the adjustment _
mechanism is located within a bore of the housing, the adjustment mechanism including a

generally circular flange and a seal member located between the flange and the housing,



14. The switching device of claim 12 wherein the activation |ever includes
a detent nenber having a notch, and the paw includes a rotatable roller
adapted to be renovably received in the notch of the detent nmenber of the
activation |ever. 15. The switching device of claim1l wherein
the pressure sensing nechani smincludes a calibration nechanism the

cal i bration nmechani smincl udi ng an adj ustement menber rotationally coupled
to the housing, the adjustnent nmenber having a shaft, a gui de nenber

t hreadably coupled to the shaft of the adjustnment nenber, and a resilient

bi asi ng nenber extendi ng between the gui de nenber and the di aphragm such
that the biasing nenber is adapted to bias the diaphragmtoward the first
fl ui d chanbte ssaltherabs eldaedth beatsiarflpid tghtesealtivevesbythe Hengedind sherbousingenber
is adapted {,0 be,rotated to,select.ively nov ui de er.al ong. the
shaft of 1 nCALPRERT MURGEE o e Rl R o R P IO ioc by ne
bi asi ng nmengerguide hbbeh faiph r@@tAg conjointly with the dfusthbft ivdhbgibngitiiexpere of
claim 15 wherein the adjustnent nechanismis | ocated v¥| tagi n ﬁ\qbore OL t he
housi ng, t h& hajhauiieihilralonite s Bvids memigr to Pevrelingerly alqngdis sttt ofdhge and

a seal menbgi,LReAlRINDE WIBERsdeRG o haARRSIngNd the housing, -16- the seal
menber adaptéd to create a fluid tight seal between the flange and the

housi ng, the gui de nelber Theciwitthing dsviseof plagm 4P véwrin dedpsredf the hensjage t he

housing to prev th i .rreg?ﬁ fr I [ COnRk ol N |

adj ust nent Br%sc ogﬁ%o%afiﬁogﬁg?%g%%c !.‘ 6P ‘fr%g]] e’f‘nag%@‘léenog% vﬁn@'ﬁ Jclae %Flfrdé%/%i h\r%%w'ﬁé&g‘bu de
menber to nosdiguratieaataptal omgatd With stiegiolygohaltdoefigdptitet efehd borenber wi th
respect to the housin The Sl}ﬂintChi ng device qf cl.aim 16

e 7.
wherein the bore of tﬁ% hot SMGhIRE sleion &mRparating SRe of Mot PBYAYR JeYifs

peripheral egfagiehinkdevissédigoririzber has pol ygonal configuration adapted to
mate with the pol ygonal configuration of the bore. 18. A

switchi ng device for @dierblyl phgwiskesoreagh switelh dpelbiag dey jaguation pgember
Swi tching dgefaip?e% tSQ:HB{giesdlé" Bwitch from a first state to a second state, the switches adapted to
be coupled to the one or more operable devices;

an activation lever having a first end and a second end, the second end of
the activation lever including an engagement member, the activation lever being pivotal
about a first pivot axis between a first position and a second position, the engagement
member adapted to substantially simultaneously engage the actuation members of the
switches when the activation lever is pivoted from the first position to the second
position;

a linkage lever pivotal about a second pivot axis between a first position of
the linkage lever and a second position of the linkage fever, the linkage lever adapted to
engage the activation lever and prevent the activation lever from pivoting from the first
position of the activation lever to the second position of the activation lever when the
linkage lever is in the first position of the linkage lever, and the linkage lever is adapted
to allow the activation lever to pivot from the first position of the activation lever toward
the second position of the activation lever when the linkage lever is in the second position
of the linkage lever; and .

a pressure sensing mechanism having a housing and a diaphragm located

within the housing, the housing including a first fluid chamber and a second fluid



a plurality of swtches, each switch including an actuati on nenber adapted
to change the switch froma first state to a second state, the sw tches
adapted to be coupled to the one or nore operabl e devices; an
activation lever having a first end and a second end, the second end of the
activation |l ever including an engagenent nenber, the activation |ever being
pi votal about a first pivot axis betwee A first position and a second

posi tion, the engagenent nenber adapted to substantially sinultaneously
engage the actuation nenbers of the switches when the activation |ever is
pivoted fromthe first position to the second position; a

| i nkage | ever pivotal about a second pivot axis between a first position of
t he | i nkagechaner, thndiaphrasgn oedraiag thid finst iid chember filoapgthe kaved fluidvhainbekage

| ever adapted f.0.engage the activation |ever and prevent the activatjon

| ever from ﬁﬁféi‘ﬁhﬁ%ﬁ ihe FREARE P TGREFR PR BRI AERPUR PAFRREAR 19 1 he
second posi piRroditfeRBtiAPetwdhitprle@URY of W@t Mg in the krd flulEdRmbbSardthd he
first position of the |inkage |ever, and the |inkage |lever is adapted to

al | ow t he aprosspag plohsecendiuiddn Brevseeont fhivd ehaamber, tha ld@se leveinbedte ¢ayaled to
activation v t : L1 t j | : en
the |1 nkage TegmtlPin 2 GERARGE AR brah bt 7 A0h KR! Bl HEIEEoD
a pressure semsveneniefthadiaphragay ivhgrehy hers iheglizphchgm tioegstr sudfieiéro distande

wi thin the housin t he h ing.ncluding a first flyid chanber and.a
second 11 ui i PO [ spleed e resie e Sup batvery MerhaSP ey thq g o
chanber fromet it SloROhnibet iafld eapiReure bhehedilaighihagensbeing ghiid \calthgervhé h
respect to the housing in response to a change in the pressure differenti al

bet ween t he lipkaggdeyepiypisdrom thetirstpgsigon af the dinkagedever fqiyagd B srEaae PRRiEoR he
pressure of oflth%qmﬁge feliétl qfhlel%?réd?)ethé SE@oh 1aVef pRBRMRGR thd fiSt hoJMIGHISE thever
being coupled to t di aphragm such that the | nkage | ever pivots about the
second pi voectivaiien ilever dewaordstbe tsecondvprsitinn of thehactivatiprh levgmandvsebsedngiallihen

t he di aphragm noves a sufficient_ distance in respans el ed. sensed
oressur o df Prupaersd hest e natiobhlo iR Er” BREAE Sl RN TRRRTTrG
chanber and sinhgtapsorslythangefeathevifchifroth the firfigtaseandsdcbad datehanber t he

| i nkage | ever pivots I§0n1 he f.irst osit% n.oL tge i ka%f | ever tqward
the second position of?the i figgmedeyics &ﬂ@? §iphfreinHac SLgaEEaeT SRRy er

pi vots fromotie abdivatibn RYSH tbRBestf pltdQryaFtingals Qbh ay& adhv@iotnbhe seeend
position of the activation |ever and substantially sinultaneously engages
t he act uat i myrerehtbe petugifon hembsxp ptthe switehes yhen ke aivaiorsievr is Briéae setopd
change each E%E&Ph fromthe first state to the second state.

19. The swi£¢ I'ng device of claim 18 wherein the engagenent nmenber of the
activation | ever incl2tes Bhobwitciing gevide 6f clgier 8 vdmedin fthanfest padapkisdst o

f th tuat i nb t he .switch th
et ivati on TsyER e EEaRCetTi o dRErg oo BF i BavlnGs, SOl ot ng

device of chial Brth3tivdaed Nintheinki & Stab Pidéped apsl Be iBarvaliptddagdt Y emahlng
first end and the second end of the activation |ever, the first end of the
activation FayewnentelthehcHyationdlayst Rerser therfgstposivgn ghthepcdyriiag dever aid Banual
movement of (LiGq afki¥atdofe! fUCAIPCEIGEId Makide" RleP AR Hawl N the
activation lever and the second position of the activation |ever, the

| i nkage | evestivatioh levenigpchdipgvd desend ndnebeabaving i engdgement sunfetaatiaptgd do et ent
menber havi ng_an,engagenent surface adapt.ed tq be en d / when
The Tt nkage orengs SPERARNT Al BeoRiSadePBiSTh P ot BIARGS o theilbedtTiler ey
t he |inkage sh@mast theligiagavyr iekksibhi Mmsintdhe (A€ ddtivatidrolavéray etfe secorid@sisiesond

position of the acgtivation |ever.
of the activation lever.



