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TI TLE OF THE | NVENTI ON [ 0001 ] CALI BRATABLE FLU D

LEVEL MONI TORI NG GAUGE BACKGROUND OF THE | NVENTI ON
WO-R@EZMa3F6 THE | NVENTI ON [ 0002] The present i nvReI/US2I006/019315

relates to liquid |l evel float gauges. More

specifically, the invention relates to a liquid |evel

fl oat gauge that can be re-calibrated after

installation. DESCRI PTI ON OF RELATED ART [ 0003]

Conventional liquid I evel gauges are known for

nmeasuri ng and displaying the level of aliquid in an

sse or exanple, a vessel enclosing an
TT@H%%%?ﬁgEgﬁugPh?Qghsforner. One such gauge, conmonly
referred to as a vertical liquid | evel gauge, is

[odf B 0S8 BRATARTE L uiRL PRV ER ONTEORIVE 0% cont ac:

with the surface of a dielectric fluid at |east

sABRHBUNE BRUFPETRVRARES Orer 5 Lhe, Tevel

di spl aced vertically. [0004] The vertical displacenent

of j verted to a rotational notion,
whi Eﬁ%@ﬁ%ﬁi’ﬂ"ﬁ&nﬁ@ causes rotation of a
first,internal magnet, disposed above the float, bel ow

[o@qggga'meo R R IVERRCIRISRN ) gt f AVEP Fiodt Yol ddlS More
specifically, the invention relates to a liquid level float gauge that can be

re—calibrated after installation.

DESCRIPTION OF RELATED ART

[0003] Conventional liquid level gauges are known for measuring and
displaying the level of a liquid in an enclosed vessel, for example, a
vessel enclosing an electric power transformer. One such gauge,
commonly referred to as a vertical liquid level gauge, is disposed on a
top of the vessel and includes a float disposed within the enclosed
container and in contact with the surface of a dielectric fluid at least
partially covering the transformer. As the level (i.e., height) of the liquid

changes, the float is displaced vertically.

[0004] The vertical displacement of the float is then converted to a

rotational motion, which rotational motion causes rotation of a first,
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encl osed container. The internal magnet is

magnetically coupled to a second, external magnet,
waelr®pos3se above (i.e., on the atnosphere side PEY/USI966/019315

seal forned between the container contents and the

at nosphere. Accordingly, rotation of the internal

magnet causes rotation of the external nagnet. [0005]
interig anagnetf disp@sadtabavesyucfloab, beloveatseahfiormeadreetween

such that rotation of the external magnet causes
thecoomedpendontenistatd tine af mdspheitef and Propdsade at tdphef the

di stal end of the shaft, opposite the external magnet,

enc¢ldsadR@rithfAfer. OThé Meie¢AhPMadrtttis ﬁqa?ﬁeﬂkawtcba@lw tH a
a gauge dial, displays the I'evel of the liquid in the

sec‘iﬂf&,aéﬂ%rrnagﬁfé et SH%F)&%%E‘V%\E’@QE%é %"ﬁﬁﬁrﬂ%’ﬁﬁgfe side

are not readi cal eqg

r.e-cal ibrat ed. ecificall .because the shaft is
o tfigefia) PERLaeRi HiEshbtaingh doiEenticatd the Asfasahere.
iSF&iX d to the %h ft, the position of the poi ntsr
Acerdingls Jotation afHeerpiemal snaghet £pses retation of the
preestabl i shed. Thus, for exanple, if an initial
extergal magnetht is different fromenclosure to
enclosure, the initial readout of gauges on the
enclosures will be different. However, it may be
[000di r #bkbkaftds Havexd with nedpeadt tbethel exterabbwegridtaduch that
| evel may be, be associated with a single pointer

rotRtidht 6Pthe Sktarnal nYagndt ¢gsdzocditabpbhd rd&4Rin of the
changes, it may bedesirable to re-calibrate the gauge

shdfe. THspbial dtane! distaltdid BF RAL S HA%E, B5Posite the external

magnet, is a pointer, or indicator, that, in conjunction with a gauge dial,

displays the level of the liquid in the container.

[0006] Such conventional gauges, however, are not readily calibrated
and, subsequently, re-calibrated. Specifically, because the shaft is fixed
to the external magnet, and because the pointer is fixed to the shaft,
the position of the pointer with respect to the height of the float is pre-
established. Thus, for example, if an initial liquid height is different
from enclosure to enclosure, the initial readout of gauges on the
enclosures will be different. However, it may be desirable to have an
initial level, whatever that level may be, be associated with a single

pointer position. Similarly, if the nominal liquid level changes, it may be
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position. [0007] Accordingly, there is a need in the
art for a sinply constructed liquid | evel gauge that
WO 200243436y cal i brated and re-calibrated. BRI EFPCUNMARY019315
OF THE | NVENTI ON [ 0008] This invention addresses the
foregoing needs in the art by providing a novel liquid
| evel gauge, in which a rotating liquid |evel
dedirabledoore-icalibwatibthe gaugedplsetwhah leval tor thessiagile palinter
di spl acenent of a float, but also relative to the
poditians! ati onal displacenent, to calibrate the gauge.
[0009] In a first aspect of the invention, a vertica
fluid | evel gauge for displaying a fluid | evel in an

[0007]! opeeo¥EmAY, tHGkudesnaed lindhe RAE FoPR ARfhIF @DRMd8RIcted
portion. The float portion is disposed within the

i I LGl f . '
i 8RR P alGR A Rat Hitas By BB AR rs SORIEATC | ca
di spl acenment of the float caused by a change in the

[ val A iRnal di spl acenent of the
BRIH&&@"%@Y i%%ﬁ@@gauge portion is disposed
on an exterior of the enclosed vessel and includes a
ong .k ' j : | 4t
[0 mﬁhamhéﬁ@_%%%é%%%ag@ngg%ﬁg lp %nefeeafs _ i;hoﬂ{kh%rt by
prqs}ﬁ iﬁlr&f%rgfpté/%{] 'I%igﬁg\?ﬁ 'ad.{Tghee,i avldﬁfechpgrrto!té)tri]néﬁiq%ria Q\%ald
indicator is movable in couple with the translational displacement of a

float, but also relative to the translational displacement, to calibrate the

gauge.

[0009] In a first aspect of the invention, a vertical fluid level gauge for
displaying a fluid level in an enclosed vessel includes a float portion and
a gauge portion. The float portion is disposed within the enclosed
vessel and includes a float and a first rotating member. The float
portion converts a vertical displacement of the float caused by a change
in the fluid level into a rotational displacement of the first rotating
member. The gauge portion is disposed on an exterior of the enclosed
vessel and includes a second rotating member, a pointer, and a clutch
mechanism selectively engaging the pointer to the second rotating
member. The gauge portion is arranged with respect to the float

portion such that the second rotating member is rotatably coupled to

3



10

15

20

portion such that the second rotating nmenber is
rotatably coupled tothe first rotating nenber. The
w@buvass3sechani sm sel ectivel y engages the poi nPE€r/USI®06/019315
the second rotating nmenber such that the pointer
rotates wth the second rotating nenber to provide a
visual indication of the fluid |level, and di sengages
thet fiestgotating meomheheThe cduithr preghanis meseectivelyargages
novenent of the pointer with respect to the second
ther poittengo nhesecondoitatihgl meanoé hsuclaghee thobdiher rotates
invention, a vertical fluid | evel gauge for neasuring

with ﬂh'e%é’cdrﬁ:l/%ta‘tfhgaﬁlee(ﬂﬁbia%é%r%‘?ﬂfeea'\f?§uézldi‘ﬁ%l|@ertion of the
rotati onal nmenber, a rotatable nechanism

flufﬁefg%lf oa@ﬁléen[[gg:{ga% s tfe BBFritQF FLAR! tgéctocfrbc}]ml?atmg member

rot at as a'ro i onal
T Es ond| a vertical. hei ght of f | oat ose
to GBIl UmbaInteh it ?%qﬂtet%@aqaﬁmg 34ng
cormunl cation with the rotational nenber. The
mefReani sm i ncl udes a pointer that indicates to an
observer the rotational position of the rotatable
nmechani sm The clutch nenber biases the rotatable
[00+ hah anotlaer aspecthef the invemiian, eewerticalifividalevehgange
force sufficient to engage the rotatable nmechanisns

formehsuingraooflaid daadl imerbencloskdrsiaceciadtides th®tational
rotatable nechanismto rotate with the rotational

mef@i&eTa rokacatsiel MelcHaniEth] REIGRA helnabeF, air?d ‘3‘ I%q’é’ﬁ\%j ntion
at | east one of the rotational nember and
facllRh88@PTRe rotational member has a rotational position
corresponding to a vertical height of a float disposed in the enclosed
space. The rotatable mechanism is in communication with the rotational
member. The mechanism includes a pointer that indicates to an
observer the rotational position of the rotatable mechanism. The clutch
member biases the rotatable mechanism against the rotational member
with a biasing force sufficient to engage the rotatable mechanisms with
the rotational member, thereby causing the rotatable mechanism to
rotate with the rotational member. The relative motion facilitator is
disposed on at least one of the rotational member and the rotatable

mechanism for allowing the biasing force provided by the clutch

member to be overcome, thereby disengaging the rotatable mechanism



10

15

20

mechani smfor allow ng the biasing force provided by
the clutch nenber to be overcone, thereby di sengagi ng

wao b@7naised abl e mechani snfrom the rotati onal nePdEDS1006/019315
rotate the rotatable nmechanismwth respect to the
rotational nmenber. [001 1] In a still further aspect
of the invention, a vertical fluid | evel gauge for

frooh & aytiatipral rhembdreoetotate dine eotdtabbd medsaiism with
includes a float portion, a second nagnet, a pointer,

resé@ét?o@lhé”réfhtf@ﬁ?aﬂ&ﬁbﬁmer'rhe float portion has a fi rst
magnet that rotates correspondingly to a change in the

| evel of the fluid in the vessel. The second magnet is

[oog' 13!00%‘% lﬁtﬁhe h§b@'@t eﬁtﬁ§¢n\>’e€‘r&$@ﬁ a0drfi&l fluid level
net y coup tot

I rst magnet such that th

o i T 1 ET SRR A o
pors B S et B S0 AVFLR SRR e o

engages and di sengages the pointer mechanismwth the
porisyvhas melirstmagoRt that retasep spAteSPORSERElY ¥h chradgssin
with and with respect to the second magnet,
therlespkof thelfluid [0 @he 2jesbebeihersanomer Maa_;maitrig disposed @n
and ot her objects, features, and advantages of the

thel GW@Ndé o theWesgehaddhy rﬁﬁ? REAOS&KY touphal to ahe Efﬁ’sﬁmﬁlagnet
the detail ed description of the invention, which

sucH Jcﬁhsttfh%t&&ﬂﬂj At o RE&S @6Fr%9p8ﬂ9%l?‘%ﬁﬁ Ak fiRg

i nventi on
magnet. The pointer mechanism provides a visual representation of the

rotational position of the second magnet. The clutch mechanism
selectively engages and disengages the pointer mechanism with the
second magnet such that the pointer mechanism rotates with and with

respect to the second magnet, respectively.

[0012] A better understanding of these and other objects, features,
and advantages of the invention may be had by reference to the figures
and the detailed description of the invention, which illustrate and

describe preferred embodiments of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] Figure 1 is a perspective view of a fluid level monitoring gauge

according to a preferred embodiment of the invention.

5
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BRI EF DESCRI PTI ON OF THE DRAWNGS [001 3] Figure 1 is

a perspective view of a fluid |l evel nonitoring gauge
w@ewonstizng to a preferred enbodi nent of the  PCT/US2006/019315

invention.[001 4] Figure 2 is an expl oded perspective

view of the float portion of the fluid |evel

noni toring gauge of Figure 1. [001 5] Figure 3 is an
[0Qh4l odrégureePsipedt explogieshpefs paativgavigw pbthé floadfparbien of

fluid | evel nonitoring gauge of Figure 2. [001 6]

theFfigid ésvetAnenitoding gavgé af Rigavatiional views detailing
the rel ationship between a switch and a cam surface of
a rotatabl e nechani smaccording to a preferred

ocrglodirigate SfistdieeRpReRid pk iveyieRESALhE ti
[ DE%CRI Pl ON OF THE ?NVEI\I'I’P(]F\EI'VFfég(t)l 7]IeA preferBralélge portion

oftr’lgn{ﬂiu@&“e\?éll mb?nYt%'ri ggggw[dgloqa%z described with

erence to Figure illustrated in
Figure 1, a vertical fluid level gauge 2 according to

100733, PETGGRLS AR 4RRrSSE ElsvEuRREYARS cReffiidive

relafiof3Hp BEnieef o Skiufh ahd Srarastrae Charoraaple
covering a transforner (not shown) contained wthin

megchanidysagcording te nepmprr@de@rr@mﬁmemmf, thehprasssgel 1

i ncludes a body I a and a verti cal
invention.

DETAILED DESCRIPTION OF THE INVENTION

[0017] A preferred vertical oil level gauge will now be described with

reference to Figures 1-4.

[0018] As illustrated in Figure 1, a vertical fluid level gauge 2
according to the present invention generally comprises a gauge portion
4 and a float portion 6. The vertical gauge 2 is mounted on a top of a
vessel 1 containing a fluid 3, such as a dielectric fluid at least partially
covering a transformer (not shown) contained within the vessel 1. In the
depicted embodiment, the vessel 1 includes a body 1a and a vertical
pipe 1b fixedly mounted on a top of the body 1a. So mounted, the
gauge portion 4 is disposed outside of the vessel 1 and the float portion
6 is disposed within the vessel 1 (e.g., within the pipe 1b). For example,

a threaded neck 8 may be provided between the gauge portion 4 and
6
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pi pe 1b fixedly nounted on a top of the body la. So
mount ed, the gauge portion 4 is disposed outside of
wo b@7assseel 1 and the float portion 6 is di SpoR€HUS2006/019315
within the vessel 1 (e.g., within the pipe 1b). For
exanpl e, a threaded neck 8 nay be provided between the
gauge portion 4 andthe float portion 6. The threaded
therfdokt poptien &.afhyg thseaded geakl & pretdrablysisaedgageable with a
t hreaded aperture provided on the conventional vesse

staMigrd 'thﬁe::ﬁtﬂéwapgr’dl.ﬁ‘eqjl‘@mtﬁeﬁﬂoﬂrthfeh@om@ﬂ%nalt\h%sgﬂU%en
portion 4 preferably is rotatable with respect to the

hedETGPs TERRstH G Uhened Hogh G naligf ptetrant i
roufitie Sy aehe T Pl Miieds el Gifen SRAHh< qdlibk rRaoe

referred enbadi nent, the fl oat asserrbly i ncl udes a
or'%aeld %@cqndéaestom%er RIefesEr al Iy cylindrical in
shape. A block 12 is di sposed between the tvvo fI oats
10a, 10b. The flooats 10a, 1Cb_and the bl ock
[00J/ ¢ ed ks foak poriiap & efithe yartical dlyickleye] 9aagﬁ|?oa\ﬂ“ now

tube 14. One or nore of the block and floats maz
be tlesedbed with referendeutoeFigdire 2Zhdlrc tips préfenred @mabogiment,
provided to nmaintain the floats 10a, 1Cb and the bl ock

thelfogmnasseembipendddes 2 paidiofifisatsal 04,0p0benek8ily cylindrical
preferably is disposed in the block 12. A distal end

in ﬂi}aﬁ%e lkRﬁ‘ﬂ( Ph s His o dd H@ﬁﬁeéﬁ“ihé't\/\)b ﬂHta‘E‘@‘i BhY 109" T he
I a di stance greater than an outer
floi¥s?1'G4 81 0Bfarkd'end 9841812 preferably are disposed about and
fixed to a float tube 14. One or more of the block and floats may be
fixed to the float tube 14. End caps 16 preferably are provided to
maintain the floats 10a, 10b and the block 12 on the tube 14. In
addition, a float pin 18 preferably is disposed in the block 12. A distal
end of the float pin 18 protrudes radially outwardly from the block 12, a

distance greater than an outer diameter of the floats.

[0020] The floats 10a, 10b, block 12, and float tube 14 each include
an aperture formed axially therethrough, and are disposed for relative
movement with respect to a shaft 20 in a translational, or axial,
direction. At least the block 12 (and thereby the float pin 18) is fixed to
the shaft in a rotational directional, such that when the block and float

pin rotate about an axis of the shaft, the shaft rotates therewith. For

7
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[0020] The floats 10a, 10b, block 12, and float tube
14 each include an aperture forned axially

wao b@resdisough, and are di sposed for rel ati ve neOUEDS26/019315
with respect to a shaft 20 in a translational, or
axial, direction. At |least the block 12 (and thereby
the float pin 18) is fixed to the shaft in a

exaneplat, twoaloldpirescl Daral pressed intmtheWidock A2 dhdckeatdeast
float pin rotate about an axis of the shaft, the shaft

partigtiptde Joémi Bt & .apeptieaforhiad hmlryOtHrol@l'g‘T'StH@ bgcek 12.

pressed into the block 12 and are at |east partially

The‘é| ﬁmsﬁﬁpkﬁh’etrgﬁ H%%\U&& réF%‘éfﬂ L&ahdpy ahlar $1otwb eIl pins

ock 12 he s ; erab as a square
are B TaS B8 TR obBRshE ek o RSeS| APfRE ranner.
theiTipatging] 8 dapyn rete oo BT RANSI AN ECIRN Gfche axis of
rotati on of the block 12 about the axis of the shaft

thexhafii R0, baitigetatinewfsder blogki bh aboutiibeshdisofahe ghafe20

couplings also are contenplated that allow the bl ock
will(@nbet likewiskerdthtiansof the sbak 2@ Dthee dooiplingsaalise dme
a transverse direction and that rotate the shaft when

cortBmplh R tHAt A GW . the: Blockti(BAY thiuangfeoflBatd) teamovetriefdtive
to rotational notion. [0021 ] A support tube 22 is

to tﬁﬁ%sé)h%qan dtr%w%%{édgg rfelcﬂghsandﬂtl‘?&f(ro k@3he (4G ?N?‘I%‘#l the

rranged 1 n eexterna

o852} s e R s PR

captured in the slot 24. In this manner, the slot 24
[0021] A support tube 22 is positioned about the floats, block, float

tube, and shaft, and a slot 24 is arranged in the external surface of the
support tube 22. When the float portion 6 is assembled, the distal end
of the float pin 14 is captured in the slot 24. In this manner, the slot 24
acts as a guide to impart rotational motion to the shaft, via the float pin
18. More specifically, a change in height of fluid within the vessel
causes the float to move axially with respect to the support tube. By
forming the slot 24, for example, in a helical manner about the support
tube 22, the translational motion of the float within the tube support will
also result in a rotational motion of the block in which the float pin is

disposed. In this manner, movement of the float in an axial, transverse
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acts as a guide to inpart rotational notion to the

shaft, via the float pin 18. Mre specifically, a
webangas3se hei ght of fluid within the vessel cBUBES20061€19315

float to nove axially with respect to the support

tube. By formng the slot 24, for exanple, in a

hel i cal manner about the support tube 22, the
directinplrasubindn rodation affthehshdfitphecaiisehtive shefttisbetatably

support will also result in a rotational notion of the

fixet aokthenflodi pin.t he float pin is disposed. In this
manner, novenent of the float in an axi al,
transversedirection results in rotation of the shaft,

0 augefiv S i > i
o I RogRet 2619 BRHAB the P St Sharia 0 Slch

tha:tggfjéﬂ%& s;'fn%gt ?B%taféast sW“%§8§ H?r)ﬁg*l@{eﬁfn?s? h4AEE26. SPhe

oes I'rst magnet st nmag

. preferably is disposed wthin,a hqusin e .

firsfyfeBhBt whelstabbr BTG Patet o ddisuslBoces o ddBhauging
8 that facilitates attachnent of the gauge to a

28 QURIGRBIDAIO icdides theghegaded ngskdt thajaliagHitaées i on 4
will now be described with reference to Figure 3. The

attgeluge nd eftthergauge &0 er eiyentichaldesssehe housi ng 28,
and a cover 30 disposed on the housing 28. The housi ng
28 and the cover 30 forma substantially cylindrica

[0023]l oSlrecu ppemigarigd pertionet wiliimowdse désdrileed avige are
housed. The cover 30 preferably includes a cut-out

refgi;eflﬁr/]d'tégirmgigmréiﬁ\/\m gagge fptrtioredigrafatablg asdludes the
housing 28, and a cover 30 disposed on the housing 28. The housing
28 and the cover 30 form a substantially cylindrical enclosure in which
the inner workings of the gauge are housed. The cover 30 preferably
includes a cut-out providing a viewing area for viewing at least a pointer

representing the fluid level in the vessel, as will be described in more

detail below.

[0024] A pointer assembly 32 is disposed within the housing 40 to
provide a visual representation of the fluid level in the vessel. The
pointer assembly preferably includes a second magnet 34, a lower hub
36, and a cam/pointer mechanism 38. The lower hub 36 preferably is

fixed with respect to the second magnet 34. Accordingly, when the
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representing the fluid level in the vessel, as will be
described in nore detail below [0024] A pointer
w@s®endidge 32 i s di sposed within the housing 40P€DUS2006/019315
provide a visual representation of the fluid level in
the vessel. The pointer assenbly preferably includes a
second magnet 34, a | ower hub 36, and a cam poi nter
secordraagset 3¢. rothted abeut hnba)d@s, phefewvabhyb 36 fils@dotates
with respect to the second magnet 34. Accordingly,
abouitehat hgsecond nmagnet 34 rotates about an axis, the
| ower hub 36 al so rotates about that axis. [0025] The
second magnet 34 is disposed within the housing 28 so

[0025] t OTRE s'e@oﬁﬁ%'a?ﬂe? ?;Wnél Gpdsed Within the housig 28 so as

magnet 26 of the Tower, float portion 6. In
o BRI S A e e

hat an axi s r for th haf t. Oof
f'oattr@orfu%% Toiaftid, %I?Sifﬁ%‘%deﬂf QY (62 EQi%O'E' er
rotation of the gauge assenbly 32. A seal prefera I){
assemblwai?earm&n%q%wmhbt@mtzg Uh@tb\@kéﬂnghzgfsiuﬂbtt at an
magnet 26 of the float portion 6 and the second magnet
axig4f obtatien for theshafs2atifytieofloat abserpblyés poincidentwith
The seal retains fluid within the vessel, wthout

an axiskoMebtatidnef eierganbersssemiblyr B2 at Aoseal pefgrabbe ent

of the first magnet disposed within the vessel is
forie@ wi®in §He HOUIRg 55 BREWEBA Rk filfstRA8EAet 26 of the float
portion 6 and the second magnet 34 of the pointer assembly 32 of the
gauge portion 4. The seal retains fluid within the vessel, without leaking
to the atmosphere, but rotational displacement of the first magnet

disposed within the vessel is transferred to the second magnet disposed

outside the vessel.

[0026] The cam/pointer mechanism 38 preferably is engaged to the
lower hub and second magnet with a clutch. Accordingly, the
cam/pointer mechanism is both movable with and with respect to the
lower hub 36 and second magnet 34. In particular, a clutch mechanism
42 preferably is provided to facilitate the clutch engagement. For
example, as shown in the preferred embodiment of Figure 3, the
cam/pointer assembly 38 is placed on the lower hub 36 and a fastener

secures the cam/pointer assembly to the lower hub. For example, a nut

10
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outsi de the vessel. [0026] The canf poi nter nechani sm

38 preferably is engaged to the | ower hub and second
wora@nesedes t h a clutch. Accordingly, the cani poP@it/E82006/019315

mechani smis both novable with and with respect to the

| oner hub 36 and second magnet 34. In particular, a

clutch nmechanism 42 preferably is provided to

35 fmAYibd tightehbd N Hithihe deh porEdh. ofFtiie Ryvaenhab 36 to
shown in the preferred enbodi nent of Figure 3, the

sec&@fﬁ@?&ﬁﬂ?cﬁﬁ%s\én@&ﬁ ® Hafsfe PRubhavbrdsVe M ubwate
and a fastener

secures the canipointer assenbly to the

L ower, hub. FEar ] '

washif &3P fieg PaM e i Ty 1isthaism g Bathe
cam pointer assenbly to the | ower hub. Mbreover, a

nut\dare washer 43 is provi ded between the cam pointer
mechani sm 38 and the nut 35. [0027] During nor nal
operation, the nut 35 and wave sher 43 appl

[0033} filQueing aermeal ppertion, theneh énﬁtvzéavqgg@yﬁﬁﬁrél% ¥Bply
mai ntain a fixed rel ationship between the | ower hub

sufficient heialafarpeitottbe cernppoinder medwnis nyty maingain a fixed
can poi nter nechanism 38 rotates together with the

relatRABMp RAAREen thvkiesr hubeimd tise aahs!pdinteremechphisrg.
t he canif poi nter nmechanism 38 to the |ower hub 36 is

Accrﬁgﬁgnthqg,gtq% E?%@%%}rﬂﬁﬁ%h%@&ﬁ?@%mﬁs kegaEhEdwith the
second magnet. However, when the axial force coupling the
cam/pointer mechanism 38 to the lower hub 36 is overcome, the
cam/pointer mechanism may be moved relative to the lower hub 36. To
facilitate this relative motion, the lower hub 36 is formed with a groove
37 in a top thereof. A tool, for example, a flathead screw driver may be
used in conjunction with the slot 37 to impede rotational motion of the
lower hub (and thus the second magnet), thus overcoming the force
applied by the clutch mechanism 42, and the cam/pointer mechanism
38 is rotationally movable. For example, a user may move the

cam/pointer mechanism 38 simply by grasping the cam/pointer

mechanism 38 and manually rotating same.

[0028] The cam/pointer mechanism 38 preferably includes a pointer
38a and a main body 38b having a cam surface. The pointer 38a

extends radially outwardly from the main body 38b. In particular, the
11
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facilitate this relative notion, the |lower hub 36 is
formed with a groove 37 in a top thereof. A tool, for
weszanmsaee a flathead screw driver may be used PET/US2006/019315
conjunction with the slot 37 to inpede rotational
notion of the |lower hub (and thus the second magnet),
thus _overconing the force applied by the clutch
poideh3srdrmederakiyanséstsof poanmeexiandingi rmdidldy bstwardly
rotationally novable. For exanple, a user may nove the
frooathi@eant bodyeichiai 8angéd sab@xtehdlirgy sabstantidify axially at a
cam poi nter nmechani sm 38 and manual |y rotati ng sane.

distA0H] of ke G .PaHE eAmTpeiiARl FH: d$amisai g{gé‘ rébly is

i ncludes a pointer 38a and a main body 3 aving a

f ' r.agdi .
ArrEATa Sy thas e PO ASEA e a@é%@‘?@ﬁf%é?!fﬁ%tﬁv arfal 44
. i . f bl y. ' r xt endi n
disp 5P hs. ik irfr ol it BinthE apitai 33 ﬁefgsev@rﬁ%o-
: . . . | 4 of
R S R
such that the pointer 38a is arranged proxi nate a di al
thesfjuigl layebwmdthin theevessali iy the xreferved dadbbdimeat ofttbet
31 in the cover 30. The relative position of the

invpotione th@ganwvsuhfacesped the pdiheerdirel arradgedtasa ibtary
fluid level within the vessel. In the preferred

strecied] MHedrrltivieg, iHe EBFHt@F‘a3_8tah£1&%iﬁul?6§g%8¥‘ﬁ/iﬂ‘h€am

v
poi nter are arranged as a unitary structu

su ﬁérﬁem b¥ th¥richitd B9 s¥patatetd APDnERLE 04 Y a8 ¥ehibied

or otherwise fixed with respect to each other.

[0029] As should be appreciated from the foregoing discussion, as the
fluid level in the pressurized vessel changes, i.e., as the level raises and
lowers, the floats 10a, 10b correspondingly raise and lower. As the
floats raise and lower, the float pin 18 cooperates with the groove 24
formed in the support tube 22 to rotate the shaft 20 and attached first
magnet 26 in the float portion 6 of the gauge 2. This rotation of the
first magnet 26 also causes rotation of the second magnet 34 disposed
in the gauge portion 6 of the gauge 2. The second magnet 34 is
coupled to the cam/pointer mechanism 38 via the clutch mechanism,
such that the cam/pointer mechanism also rotates, and the position of

the pointer 38a of the cam/pointer mechanism 38 with respect to the
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surface may be fabricated as separate conponents, and
| ater assenbled or otherwise fixed with respect to

weaoh1asher . [ 0029] As shoul d be appreci at ed fPONUS1986/019315
foregoi ng discussion, as the fluid level in the
pressurized vessel changes, i.e., as the level raises
and | owers, the floats 10a, 10b correspondingly raise

diahdd peamvdeles A9 elbsemvesavish mavisuabinglicatien oftthe fluishievel
pin 18 cooperates with the groove 24 forned in the

withimpploe tveksdle 22 to rotate the shaft 20 and attached
first magnet 26 in the float portion 6 of the gauge 2.
This rotation of the first nmagnet 26 al so causes

[0030]at iwadefitidheosmreidinta Vesuad4ndiGRRIEES kRe fAJIRYEE the
portion 6 of the gauge 2. The second magnet 34 is

. . . | h
P e e AT PR e o".ﬂﬁ??}&ﬁ%%%ﬁﬁeéﬁfeafﬁ? i
i 1] f th i.nt 8 t
carphBl iR raPEhSaR 9B, 4o e BRIt BRSPS o
seqir mAGRAEP 2 cibn b, Budel MeGRuBIM Aeserdbed abavg. The
providing a visual indication of the fluid |evel, the
gayge atse NMpailge racalibratedbel hathigi Kiye cany/gidibtern mechanism 38

because the cam poi nter nechani sm 38 can be noved

maydiamaored relatiee ftorthie sewbrak amyghatedh gbsar? opeddtonvirmy
the clutch nechani sm descri bed above. The gauge al so

caliutdehs @fa@giebl’ 3ueH- thBRaheipositiBA SRIAPPLIHEF 38a of the
mechani sm 3
cam/pointer mechanism 38 corresponds to any position of the float

(and thus any position of the fluid level within the vessel).

[0031] In conventional vessels it is desirable to maintain the fluid level
in the vessel within an acceptable range, i.e., between a minimum and a
maximum level. To this end, the present invention provides one or more
set point switches 46 arranged proximate to the body 38b of the
cam/pointer mechanism 38 to operate in conjunction with the cam
surface formed on the body 38b of the cam/pointer mechanism 38 to
signal when the fluid reaches a set level. Each of the switches 46
preferably includes a switch body 46a, a cantilevered arm 46b, and a
roller 46¢ disposed at a distal end of the cantilevered arm 46b. The
switches 46 are activated when the cantilevered arm 46b is displaced

relative to the switch body 46a.
13
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may be noved relative to the second magnet 34 so an
operator may calibrate the gauge 2 such that the

wW@omirtis@ne of the pointer 38a of the canf poi nt ePCT/US2006/019315
mechani sm 38 corresponds to any position of the float
(and thus any position of the fluid level within the
vessel). [003 1] In conventional vessels it is

[00eHi r 451 bestoilmstratad intfigure ¢, dhe @asn sunfackeofvthssbbdy 38b
within an acceptable range, i.e., between a m ni num

of thedcamygainten heckanisfio Idissfamied wWith pglkiple radii.
i nvention provides one or nore set point switches 46

Speuifiaaldg e xmndiifade® P?@Eérﬁ@ﬂyirﬁ&?dé’i at S RATRAbAPAving

mechani sm 38 to operate in conjunction with the cam

a fisst t&figs! Shg%oggrwg?é’%ﬁe’hgﬁﬁgo% lstehgnaelﬁ’dﬁgé nJIi‘Ffer{gnt than

mechani sm 38 t ul Feaches a se

I I h he,.swi tches 4 referably,includes .
the fftFanciBhy Pheisrain: Sheolie i af rRsh oF tanovatiaes 6 is
. 46¢c (i sposed at a distal end of the cantil evered arm
disiagped 1Ru1da o Sha s aum s uEFaGa 3 06 wAEH RaiBter mechanism
cantilevered arm 46b is displaced relative to the
38 sotates widkyeapect DM switdhe46. i Theisadiaseof the Rogmad
4, the cam surface of the body 38b of the cani pointer

regiee ldrthencadfl suefday isesudih thanthd rpll@ riddsitherealong without
Specifically, the cam surface preferably includes a

actNRRTR) theghdithnaMongvarf fHe_ShIafrﬁﬁjﬁ’ék_?ionaﬁfjtl?ﬂcéhﬁﬁmface has
regi on having a second radius, different than the

a r%c?]iéﬁtssv\rdh?ghgghﬁ@tﬁéleli?mé( ndrffalRyish. WAl beaihRkiated,
as the cam/pointer mechanism 38 is rotated such that the alarm portion
having the smaller radius contacts the roller 46¢ formed on the
cantilevered arm 46b of the switch 46, the cantilevered arm 46b is
biased away from the switch body 46a of the switch 46, thereby
activating the switch 46. In response to this activation, appropriate

steps, including, but not limited to, activation of an audio alarm, may be

taken to signal that the fluid in the vessel has reached a specific level.

[0033] According to the preferred embodiment of the invention, the
cantilevered arm is normally biased away from the switch body, into a
position in which the switch is activated. The normal region of the cam
surface maintains the cantilevered arm of the switch in a position

relatively closer to the switch body, i.e., in the non-activated position.
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di sposed to ride along the camsurface as the

cam poi nter nmechanism 38 rotates with respect to the
wemMorass3d®. The radi us of the normal regi on of PATTESAEN19315

surface is such that the roller rides thereal ong

wi t hout activating the switch. However, the alarm

region of the cam surface has a radius smaller than
The iagarmfregm odrthel canadiasra smmllgiriradines ,apmtethat g, as

t he canf poi nter nmechanism 38 is rotated such that the
careileverqbatinois dléowed tbhetsimato &5 madhul f@ivaeed ?ds'i‘ﬁon. In

roller 46¢c forned on the cantilevered arm 46b of the

anGthelr @mBBdifeitC Rtichey $hef bal AP bha a%ﬁﬁ?ﬂ%tr@g@yypon

fromthe switch body 46a of the switc

rel@§Vd YoV dlgeht %fStWetfﬁ;}tfe}g\éefwje'a afm chﬁggri #cgtﬁg'aﬁnhc& body.

activation, appropri f eps, |dnc I A )
limted t activatio an audi o .al ar ma e taken .

whelylanRiens drkaisadiBe formia) treseBiof ihe Tmcsdage wil
specific level. [0033] According to the preferred

haveng simakier radivsand e atarsm regien thereof sviblrhavear danger
normal |y biased away fromthe switch body, into a

radies Icsnrdinglii the alarms wegiom wall aeove thedanbiteverednmin
regi on of the cam surface maintains the cantil evered

relativelgfcloder tovthe Bwirchabodg) tHerabyelcivarRig/tid eWficht 0
the switch body, i.e., in the non-activated
position. The alarmregion of the camhas a snaller

[003a]i uwhisdiehly Bak diecks #dy bevsiovid&d Toi §iqar{na{|§%tﬁﬁ%9@ the

return to its normal, activated position.

u p@é&%ﬁ& TBer IS St MidPRVEP & st NHd BL& RS iviained

preferably are provided with the first switch used to indicate an upper
fluid level limit and the second switch used to indicate a lower fluid level
limit. As shown in the Figures, the switches 46 preferably are disposed
on first and second switch brackets 48, 50, with each of the switch
brackets rotatable about an upper hub 52 having an axis of rotation
coincident with the axis of rotation of the cam/pointer assembly 38.
The upper hub 52 preferably is spaced axially from the lower hub 36. A
spring 54 preferably is disposed between the first bracket 48 and the
second bracket 50 on the upper hub 52 and a nut 56 or a similar
fastener is used to secure the switch brackets 48, 50 and the spring 54
on the upper hub 52. The spring provides a biasing force against both

the first and second switch brackets to generally maintain those switch
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rel ati ve novenent of the cantilevered armcloser to

the switch body. Wien such switches are used, the
woenabedsegi on of the camsurface will have a BOEUE®06/019315

radius and the alarmregion thereof will have a |arger

radi us. Accordingly, the alarmregion wll nove the

cantilevered armrelatively closer to the switch body,
bragkete by asgeti pasition.t Hevamercthe ptsaf thhispeingnmayobe

switch may be provided for signaling both the upper

overdme byr miaving thefswibeh bradlkts @¥eser €0 eath dtHes &€ andhxial
swtches preferably are provided with the first swtch

dirdégdnt avithdiHeabRisovaiRpefe fdithel beweth Idfihle dﬁﬂﬂlcﬁ Mtackets
second switch used to indicate a |ower fluid |evel

may B kotaiRd Il tHe GRE O fitafidn, “QW?%E%E@P%%% gRuge
k 48, .50 it h,of ,the switc rackets
hoﬁ%ﬁ@t%ﬁﬁé‘)%‘% r%ﬁ“v{\g%%ptg?é:%hgogfrﬁavi ng an axis of

rotation coincident with the axis of rotation of the

i nter enbly 38. The upper hub 52 preferably
BT, pAsciTaultbpe ArRshidtad: ToRENGUIS SuTtch Biickess 95, 50,
preferably is disposed between the first bracket 48
angihus ke sydsehe HAdc kelatte tontheheamygpeinterimsghanisna about
nut 56 or a simlar fastener is used to secure the

thesakisodf otatioet of 18 cafh puintdremerphinisra4vidnaltéethwpaiige of
hub 52. The spring provides a biasing force agai nst

moigmof bige icahd!p Giitle 5 AfUMANTIIthroREAGKRICH e 9RMRNRL!Will

mai ntai n those switchbrackets in a“set position.

not BéEERatdd® Foraskdthpld W@ 8 dB¥cREs are used, a first
signaling a maximum fluid value and a second signally a minimum fluid
value, the switches may be moved farther apart from each other to
achieve a larger rotational area through which neither of the switches is
activated. Similarly, by moving the switches closer to each other, the

switches are activated in response to a smaller rotational displacement.

[0036] In addition, when the two switches are provided, the switch
brackets preferably are configured to arrange the first and second
switches at different axial positions. In this manner, the rollers of the
switches contact the cam surface of the cam/pointer assembly at
different axial regions. When two switches are thusly provided, the cam

surface preferably has two distinct cam portions, one associated with
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overcone by noving the swtch brackets closer to each
other in an axial direction. Wth the bias overcone,

w@Raonese3es both of the switch brackets may be POL/ES®A6/019315
about the axis of rotation, with respect to the gauge
housi ng and/or with respect to each other. [0035] As
shoul d be appreciated, rotating the switch brackets

eadsof sbe taodswiiabes heitbweadhe$ ths partibaisi ineludingh® distinct
cam poi nter nechani sm about the axis of rotation of

notrhal eegibpoand an aleehprdgion\vak dedcki®ed Ssov@nge of
noti on of the canml pointer nmechani smthrough which the

switches will not be activated. For exanple, when two
i G i _ . A . .
[003V] me§etap6|ms|&§iugt@r b'réf‘etra5Iygl@?ééswlétewgﬁ;‘g%%ﬂe’kif?IH% set

val ue and a second signally a mninmumfl ul

poft 4if&Te Y. PRs TRY fr?[l’i??iigu?@?r%ffrgf)géﬁlﬁ%\?]toégﬁ{tﬁ£$8

achieve a larger rotationa rea 't hr oug

. of the,swiitches is activated imlarl by novi ng t he

s QappSRa I HEEETst SlEhipiicker 43 fad & adcand sgF poit pofnter
actjvated in response to_a snaller rotational

60 d5 & %Q%erﬁbﬁﬂ.theo%?%f@and BWAlEH; rasket AifknThResatwippint pointers
swi tches are provided, the switch brackets preferably

58460 povideardsualinaicatige af thefpositioanf tec pointer 38a of
swtches at different axial positions. In this manner,

thet bamy/ pbiretes méchieisani3Bcaiewhicinhacissokfatednswiteh a2 will be

the cani pointer assenbly at different axial regions.
actWied! Worsehdripes whentd sitthMeYd Bedvidelderd@Rtivation at a
minimum fluid level, the set point pointer 58, 60 associated with that
switch is arranged such that the pointer 38a of the cam/pointer
assembly 38b will be at the same rotational position thereas when the
alarm region corresponding to the minimum fluid level activates the
switch. Accordingly, a user may visually inspect the gauge to ascertain

whether the fluid level in the vessel is approaching a set point, e.g., a

maximum or minimum fluid level.

[0038] The set point pointers and the pointer of the cam/pointer
assembly preferably are disposed in the cutout 31 of the cover 30. This
cutout provides a viewing area for an observer. Moreover, the dial is
placed in the viewing region, radially inwardly of the set point pointers
and the pointer of the cam/pointer mechanism. In this manner, the set

point pointers and the pointer of the cam/pointer mechanism move
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surface preferably has two di stinct cam portions, one
associ ated wi theach of the two switches, with each of
W0 b@7pai36é ons i ncl udi ng a distinct nornmal regi PCT/HIHOEONI31S
al arm regi on, as described above. [0037] A set point
pointer preferably is associated with each of the set
point switches 46. As shown in the figures, a first

relagife teotlid did| previdaty ascatnphaeadsoal tdprebentiticmiof doth
bracket 48 and a second set poi nt pointer 60 is

set gb?ﬁ@sﬁsds&'? ltetélevv?tﬁoﬂfédsm%h@? ANPE eRirratt: fldieleRl. The set

ol nt polnters 58, 60 provide a visual indication of
[

o BBtk 54 e R tEPOE‘tﬁés%?ﬁéﬁ%ﬁsw s e
act.ivafg or exa when SwWi t c I ovi ded
mOY%?lea‘Q’{tF'VattﬁﬁnV'SW'% r‘?f‘hgﬁu?r? FF%FB‘QGQI'@I ge{aﬁ'e&%@(e ‘poi nt

poi nter 58, 60 associated with that switch is arranged
such that the pointer 38a of the cani poi nte ass
(00386 WMhenEhe s it Bes dHband carr STRPAGIER SWERN KAt
when the alarmregion corresponding to the m n| nmum
50,fuppet hebed2,aand sat pointhpoiters A8, Adcaralprovigedaituiser
may visually inspect the gauge to ascertai n whet her

desifablé toiMalratt acoeddieilitgsoahei lovwawlbcihe ndon faaltitating
point, e.g., a maximumor mninmumfluid | evel. [0038]

calljb_PQtléﬁtoﬂot‘Henéa@Qé Mh €h8 rﬁﬁﬁnbh@le@@hﬁb@fa&fvé haccordingly,
canl poi nter assenbly preferably are di sposed in the

theﬂﬁﬁ Bﬁgr 2P Eﬂe‘?‘aﬁf?’@as 39 aJ&"\}ér&@%ofgrn{R{]dg‘ég?zﬂ;ﬁ/ 3

or an ‘opserver reover,

therethrough. In this manner, a tool, such as a flat head screwdriver,
may be inserted through the cover of the gauge and through the upper
hub to contact the slot formed on a top surface of the lower hub. As
described above, the tool maybe used to facilitate relative rotation of the
cam/pointer assembly with respect to the lower hub and second
magnet. Similarly, the cover 30 and any other structure arranged axially
above the lower hub also has an aperture along the axis of the lower

hub, to facilitate access to the slot formed in the lower hub.

[0040] The embodiments discussed above are representative of
embodiments of the present invention and are provided only for
illustration. The embodiments are not intended to limit the scope of the
invention. Variations and modifications are apparent from a reading of

the preceding description and are included within the scope of the
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placed in the viewwng region, radially inwardly of the
set point pointers and the pointer of the cani pointer
wore@hasidsen | n this manner, the set point poi NPEF/BESANE019315
the pointer of the canf pointer nmechani sm noverel ative
to the dial, providing a conplete visua
representati on of both set points associated with the
invemtionhTheaimdeatiow isdnterided do lbevbBmitddendhebyhiendcope of
poi nters and the pointer of the cam pointer nechani sm
the@ﬁgompﬁgﬁyﬁmytkmh@ this view ng range, as described in
detai |l abové. [0039] When the switches 46 and
correspondi ng switch brackets 48, 50, upper hub 52,
and set point pointers 58, 60 are provided, it is
desirable to maintain accessibility to the | ower hub,
i.e., for facilitating calibration of the gauge in the
manner descri bed above. Accordingly, the upper hub 52
preferably has an aperture 53 forned axially
t herethrough. In this manner, a tool, such as a flat
head screwdriver, nmay be inserted through the cover of
t he gauge and through the upper hub to contact the
slot fornmed on a top surface of the | ower hub. As
descri bed above, the tool maybe used to facilitate
relative rotation of the canfpointer assenbly with
respect to the I ower hub and second magnet. Sinmlarly,
the cover 30 and any other structure arranged axially
above the | ower hub also has an aperture along the
axis of the lower hub, to facilitate access to the
slot forned in the | ower hub.
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[ 0040] The enbodi nents di scussed above are
representative of enbodi nents of the present invention
wapa7ases6pr ovi ded only for illustration. The PCT/US2006/019315
enbodi nents are not intended to limt the scope of the
i nvention. Variations and nodifications are apparent
froma reading of the precedi ng description and are
i ncluded within the scope of theinvention. The
CLAIM ©R COAIMS intended to be Iimted only by the scope
of the acconpanying clainms.CLAIMOR CLAIMS 1. A
vertical fluid |evel gauge for displaying a fluid
| evlel i rA xardel iduishlevet gaugetfpe djsplgyindmpiuig leyel i an
float portion disposed within the enclosed vessel and
endlos¢didensela thé agugadomprisisg: r ot ati ng menber, the
float portion converti ng a vertical di spl acenent of

the float _caused b ange | vel into, a
ot at i oafioat SrseRdisPosrdrehin s enoldsadySasid
and a gauge portion di sposed on an exterlor of the
5 inchrbngsefioatagel adirgt ratating merabsectrifipat Morkign
menber, a pointer, and a clutch mechani sm sel ectively
commtig'grmvehécajcdisp&rcamemmef tlee flodt causedngy aerhiaage in the
t he gauge portion being arranged with respect to the

fluid R3k| Pt @Btﬁi@rﬁhltdﬁaﬁld&m@ﬂcgﬂ%é firot roGtiRTBRmber;
rotatably coupled to the first rotating nenber,

and

a gauge portion disposed on an exterior of the enclosed
10 vessel and including a second rotating member, a pointer, and a clutch
mechanism selectively engaging the pointer to the second rotating
member, the gauge portion being arranged with respect to the float
portion such that the second rotating member is rotatably coupled to

the first rotating member,

15 wherein the clutch mechanism selectively (i) engages the
pointer to the second rotating member such that the pointer rotates
with the second rotating member to provide a visual indication of the
fluid level, and (ii) disengages the pointer from the second rotating
member to allow movement of the pointer with respect to the second

20  rotating member.
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wherein the clutch nmechani sm sel ectively (i) engages
the pointer to the second rotating nenber such that
W0 b@7paidnt er rotates with the second rotating PENIS2006/@19315
provide a visual indication of the fluid |level, and
(ii) disengages the pointer fromthe second rotating
menber to all ow novenent of the pointer with respect

tothe TeROgsyGOLREOAYINGEIPERIR 1,TWhedeimotheagaaydiprtion
to claim1, wherein the gauge portion further

furt‘lﬁ%Wdrﬁgﬁngﬁggro SteS&t PO vt eSS RitetMBhef the
when uid level reaches a predetermned |evel. 3.
.The gauge, accor di to.claiim 2, wherein the pointer
ﬂu'ane}’%ldr CQ"—&M%#&EE@'%%@HW% normal region and an
alarmregion, the switches are disposed to contact the
cam surface, and the swtches are activated when the
al @&mr eoﬂa%e@ﬁé%‘i'ﬂﬂgsmﬁ%é@ 20\#‘&6?@ ﬁ}f’epg\'/\ﬁ"nt[eéhes.
4. The gauge according to claim3, further conprising
inclockesc camy suface having aneednabregioprand anr d3panagign: she
each of the switches, each of the indicators

switahiscatd dis ppspdstiot camtaat theeapoisnirfaceamdhthiehswiiches are
alarmportion of the camw || activate the respective

activétd& When tHdalaay e€givtcef hadahy satfaicecontabey e t he
gauge portion conprises two switches, a first of the

switdfsSW t ches being activated when

4, The gauge according to claim 3, further comprising one or
more set point indicators, one corresponding to each of the switches,
each of the indicators indicating a position of the pointer at which the

alarm portion of the cam will activate the respective switch.

5. The gauge according to claim 2, wherein the gauge portion
comprises two switches, a first of the two switches being activated when
the fluid level in the vessel reaches a maximum fluid level and a second
of the two switches being activated when the fluid level in the vessel

reaches a minimum fluid level.

6. The gauge according to claim 1, wherein the clutch
mechanism is a wave washer disposed between a fastener and the
pointer, the wave washer providing a biasing force in an axial direction
to engage the pointer to the second rotating mechanism.
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the fluid Ievel in the vessel reaches a maximumfluid

| evel and a second of the two switches being activated
wob@n/1sdses f Il uid | evel in the vessel reaches a PETUSNG/019315

fluid level. 6. The gauge according to claim 1,

wherein the clutch nmechanismis a wave washer di sposed

between a fastener and the pointer, the wave washer

provi di pdgaudd asto@ihgreeclaima®, whiedindileesddord trotating
engage the pointer to the second rotating mechanism?7.

. c _ h
merfRE R PHEE & FRUFhRUTPY ISETGed B 0o Ohrcor
formed in a top thereof. 8. A gauge according to claim

7, ;wherein_the sl [ eceiy a-toal f.acili [ :
ovBr ContrgrSiE B aLIiRG R RIE7 o OPsreiie bRt Bleives 2
washer to disengage the first rotational ne r from
took R It PVESOTTNG YR, BAsiEg JPH 5 oY dechbriae wavE
further conprising a second hub displaced axially from
washke toidisengage thadirstcotationsl membry tenjbe aiater.
formed axially therethrough to facilitate access to
the slot in the first hub. 10. A gauge according to
cl 8i. m 1 Thehgaege acberdingsto clairat 3 ntpnteebeomiyigindses a
first magnet and the second rotating nenber conprises
sec@ndanmdismaned axddlly fromthiedfdst fHub,dheeseiorghhgh liaving
nmeasuring a fluid level in an
an aperture formed axially therethrough to facilitate access to the slot in

the first hub.

10. A gauge according to claim 1, wherein the first rotating
member comprises a first magnet and the second rotating member

comprises a second magnet.

11. A vertical fluid level gauge for measuring a fluid level in an

enclosed space, the gauge comprising:

a rotational member having a rotational position
corresponding to a vertical height of a float disposed in the enclosed

space;

a rotatable mechanism in communication with the rotational
member, the mechanism including a pointer that indicates to an

observer the rotational position of the rotatable mechanism;
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the retaiables mechani

forcgnarayaded oy tig SHECRiPAMRET I

encl osed space, the gauge conprising: a rotational

menber having a rotational position corresponding to a
wao envitaabe hei ght of a float disposed in the ene¢DESW06/019315

space; a rotatabl e nechanismin conmunication with the

rotational nenber, the nechani smincluding a pointer

that indicates to an observer the rotational position

of the pQUatAPhRABENFHY Bidsing the dotarieméctiatisasi ng
t he rotatabl e mechani sm agai nst the rotational nenber

agal*ﬂg{t gp@ t%lti‘ﬁbﬂﬁl Wrﬁﬁelsb\{i]fﬂt ﬁ”ﬁ%in&ff&‘&%ﬁﬁﬁgﬁb@t’ to engage

abl'e " mechani smw t e rotati ona

the PHBEE AP LR TROBI, g G

faciljtator disposed on at | east one.of the rotatiopa
3=y i 1@ HAIRLS WAER SF aRiatéonal MeRRe
bi asing force provided by the clutch nenber to be

overcomg, ret(l){'lg\?éamo ' ﬁﬂ%g?&ﬂ&g di??ogé’a YRt RdRGHRbE the

fromthe r i ona to rotate the rotatable

ordS AL SRR BByt LT RO 1 B

mechani sm further ipncludes a 061?0%/%]‘885’1% Eg\e”r first
t ' gauge

according to claim 12, wherein the pointer and

disengaging the rotatable mechanism from the rotational member to

rotate the rotatable mechanism with respect to the rotational member.

12. The gauge according to claim 11, wherein the rotatable

mechanism further includes a cam surface having first and second

regions with different radii.

13. The gauge according to claim 12, wherein the pointer and

the cam surface are formed as an integral structure.

14. The gauge according to claim 12, further comprising one or
more set point switches disposed to contact the cam surface of the

rotatable mechanism such that the switches are activated when in

contact with one of the first and second portions of the cam surface,

and the switches are not activated when in contact with the other of the

first and second portions.
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the cam surface are fornmed as an integral structure.
14. The gauge according to claim 12, further
W@ owpn3@seg one or nore set point sw tches di SpPOFESR20©019315
contact the cam surface of the rotatable nechanism
such that the switches are activated when in contact
with one of the first and second portions of the cam

SUﬂSaceThéf%ad asrbidingxoaclaimot 4 altrtvat edmprisingrone or
contact with the other of the first and second

moC&d 98t 3RdicHRErIaNUE 286G QR Wit e 8ERIIP thé ohelok fiAbre

conpri sing one or ‘nmore set point indicators, one

.2$s0cCi a ! . S
swi b8t §Parloida S ViS8 itdEafof B pgatid 67 8Fe 2t

am surface at which the respective switch will be

surfaep 1 VaiEh HEE reaReCsooviER Sl b SEBVRISH m 14,

wherein two set point switches are provided and the

cam surface activates each of the swtches )

i ndépend&e: 93ugda ACCHrENgaioyelalimcht dVRE Telh twaisst peint

wherein a first of the two set point switches is
switahteisvareaproMided tanel theicam swface egtivatenepele edttberfwitehes

m ni mum [ evel, and the second of the two set point
indepéhd&edyl s activated when the fluid [evel reaches a

predet erm ned maxi nrum | evel. 18. The gauge accordi ng
to claim 16, wherein the switches are
17. The gauge according to claim 16, wherein a first of the two
set point switches is activated when the fluid level reaches a
predetermined minimum level, and the second of the two set point
switches is activated when the fluid level reaches a predetermined

maximum level.

18. The gauge according to claim 16, wherein the switches are
movable with respect to each other and with respect to an axis of

rotation of the rotatable mechanism.

19. The gauge according to claim 11, wherein the rotational
member comprises a first hub and the relative motion facilitator
comprises a slot formed in the first hub, the slot being sized to receive a
tool for facilitating relative rotation of the rotatable mechanism with

respect to the rotational member.
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novable wth respect to each other and with respect to
an axis of rotation of the rotatable nechanism 19.

wabh®7g3ige according to claim1l, wherein the PCT/US2006/019315

rotati onal nmenber conprises a first hub and the
relative notion facilitator conprises a slot fornmed in
the first hub, the slot being sized to receive a tool

f o of acithet @ludw atebidingerd Olaghi P9, Rirthéecoai@isingea

nmechani smw th respect fo the rotational member. 20.
| a
secdfi (A B oG HINIT o b Mt hutl thiEeoRIRULHAG an
seco hub, havi,ng,an ertyre for L.alhl
apefipdormsgua A htoRgrtualh theSudBwith e ool suay b
engage the slot forymed ip the firs ub. 21. A
pasged tPengagathe slai Iorﬂ'bﬂigén fhe f'cﬁ?%bpgyi ng a fluid
| evel in an encl osed vessel, the gauge conprising: a
float portion disposed inside the vessel and having a
firdt mégventical fusidelteviel eauge: foridisalaying @ fluiklevel in an
vessel, the first magnet rotating correspondingly to a
enchdsatheesgelf the augk afmphisidg:uid i n the vessel; a
second magnet di sposed outside the vessel and

magnetically coupled,.to the . first magnet such that the
second r@a@ﬂ%‘t prttQ%? &QSEBF?iéB%'H&i the) ‘8‘5%@3 A RAYingg fifst
magnet ; _
magngt arranged proximate to a top of the vessel, the first magnet
rotating correspondingly to a change in the level of the fluid in the

vessel;

a second magnet disposed outside the vessel and
magnetically coupled to the first magnet such that the second magnet

rotates correspondingly with the first magnet;

a pointer mechanism providing a visual representation of

the rotational position of the second magnet; and

a clutch mechanism selectively engaging and disengaging
the pointer mechanism with the second magnet such that the pointer
mechanism rotates with and with respect to the second magnet,

respectively.
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a poi nter mechani sm providing a visual representation

of the rotational position of the second magnet; and a
w@bwvabs3sechani sm sel ectivel y engagi ng and di SPOHESI006019315

t he pointer nechanismw th the second nagnet such that

t he pointer nechanismrotates wwth and with respect to

the second nagnet, respectively.22. The gauge

acgp; di The lQaugledddbotding w6 tdigim Qanfurdiercomeprisingrone or
swi t ches disposed proxi nate the pointer mechanism and

mor@cstvé/i\@?@asgbt%g%ée%l!}%ro%@bﬁt@th@?ﬁ@ﬁ‘ﬂéﬁ Mechanidhe agrrge

?ccor wherein the polnter nmechani sm
.fuyrthe npr . face and the switches are
ac“‘ﬁ#gbﬂ%bﬁ%ﬁs F?:‘%)'ﬁf%cﬁ‘etccﬁré{]ni "surface, the cam surface
bei ng configured to selectively activate the one or
no sw.tches. 24. The u ac di t.o.cl aj
f Ut Sher Th6 oS ARG RoiR Eneg nehersin Ahe RS
associ ated with each of the one or npre switches, and
mecpagis i fugtherncamarisead cafm swriace @nd YsswItsRear&ni ch
the at |l east one switch will be activated. 25. The
dispgsedetoacontadi he tcane sairface? tharaneisurface beindotomiigered
switches are adjustable with respect to the pointer

to se@RebRels Attivdte theeogawgamace sdidigsto claim 2
wherein the clutch

24. The gauge according to claim 22, further comprising one or
more switch pointers, one associated with each of the one or more
switches, and providing a visual indication of the position at which the

at least one switch will be activated.

25. The gauge according to claim 22, wherein the one or more

switches are adjustable with respect to the pointer mechanism.

26. The gauge according to claim 21, wherein the clutch
mechanism comprises a wave washer disposed between a fastener and
the pointer mechanism, the wave washer providing an axial force to
engage the pointer mechanism to the second magnet, the pointer
mechanism being disengaged from the second magnet by overcoming

the axial force.
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mechani sm conpri ses a wave washer di sposed between a

fastener and the pointer nmechanism the wave washer
wEe@vishizng an axi al force to engage the poi nt ePCT/US2006/019315

mechani smto the second magnet, the pointer nechanism

bei ng di sengaged fromthe second magnet by overcom ng

the axial force.27. The gauge according to clai m 26,

f u# herrogRLGR! &t ordfid §<§ chilbn Diex€drithertdeenpasimya first

magnet, thé& first hub including a slot formsd therein

hub i&&c{giﬂ‘\é('s\/\g?ﬁdtrﬂgénép%e@?&%tﬂ?%aﬁﬁ a"@flaf‘%rmed

ary pdl nter ani sm nmay be manual |y

rotated to .over for
thergidy frcreceBeRgd Earinahndtds dhectiohd, ﬁ'&‘&“%%giﬁﬁnw
gauge according to claim?27, further co
while sberkpinter meshanisn MY Nanualy Fiaf n$§9 M cSme the
opposite the first and second magnets the second hub
axiahfvicegtoadi semeyager dhef poirddr axeehanisohbiose ihewgisond
provi ding access to the slot forned in the first hub.
mag#®t, An el ectric power transformer having an externa
|nd|cat|on of the fluid |level within the transfornmer
conprising: an enclosed vessel; a transforner disposed

wipBin The Q&ng?hcccg"d‘?ﬁg(ibfdlﬁlrﬁm dFunthidr cormbeisvies sel
at least partially covering
second hub displaced axially from the first hub opposite the first and
second magnets the second hub having an aperture formed axially

therethrough providing access to the slot formed in the first hub.
29. An electric power transformer having an external indication
of the fluid level within the transformer comprising:
an enclosed vessel;
a transformer disposed within the vessel,

dielectric fluid within the vessel at least partially covering

the transformer;

a float within the vessel contacting the dielectric fluid and
translating substantially vertically within the vessel with a change in the

level of the dielectric fluid;

a first rotating member disposed proximate a top of the

vessel;
27



the transforner; a float within the vessel contacting

the dielectric fluid and translating substantially
woesriaabé y within the vessel with a change i nP€1©€S2006/019315

| evel of the dielectric fluid; a first rotating nenber

di sposed proximate a top of the vessel;a linear notion

to rotational notion coupler connected between the

float agqidda® rhtin tPtdakidhalendaontdiiplepicoheectdi

first rotating nenber in response to a verti cal

bet\&%ﬁ?hée‘tflcﬁdg Md ttﬂ? ffrEP%tiatg]gz ﬁff_fi’ggteﬁgh?f FOGLEE THE First

vessel and cou Irst rotating

rotafiy s mBAR A eSPh Rt S8R kel S o BBl 1 ®

and the indicator gauge. 30. An electrical power

transf opnRicoreCRSLing frembér sutddetthe vandiet andrcampled to
conprising a pointer nmechanismindicating the

5  the m%ﬁ}d&%@?{q Iﬁgég?',lbie?n of the second rotating menber. 3 1

power transformer according to claim
30, further conprising one or nore swtches, the
poi nt er andalicatemdargengutsidarthe wesaek &gl med t her eon
for conmmunicating with the switches to

a clutch connected between the second rotating member

and the indicator gauge.

30. An electrical power transformer according to claim 29, the
10 indicator gauge comprising a pointer mechanism indicating the

rotational position of the second rotating member.

31. An electrical power transformer according to claim 30,
further comprising one or more switches, the pointer mechanism having
a cam surface formed thereon for communicating with the switches to

15 selectively activate the switches.

32. An electrical power transformer according to claim 29,
wherein the clutch comprises a wave washer and a fastener biasing the

wave washer and indicator gauge to the second rotating member.

33. An electrical power transformer according to claim 29, the

20 second rotating member comprising a groove formed in a top thereof to
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selectively activate the switches. 32. An electrical
power transformer according to claim?29, wherein the
wW@LmrabsdcoOnpri ses a wave washer and a fast enerP@i/aS100g019315
t he wave washer and indicator gauge to the second
rotating nmenber. 33. An electrical power transforner
according to claim?29, the second rotating nenber
receivepa tedhthat facdbated,dnnmdjuncdonapithtbeediit¢inrevgageEment
a tool that facilitates, in conjunction with the

and- Hietiyagriraaae o the andicdt6egaage kit ti9d sebendndtaangr

gauge and the second rotating nenber.
member.
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