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TI TLE: "PRESSURE GAUGE HAVI NG A DAMPENER MECHANI SM' Field of the
| nventi on The field of art to which the invention pertains conprises

pressure gauges having a danpener operative to avoid transmtting shock
pul sation or vibration forces fromthe condition sensitive elenment to the
out put indicia; Background of the Invention Pressure gauges are
widely utilized in a nmyriad of different environnments for conmercial and

industrial apils epplbdoatiberelaims théOp@Nef2f54f prior filed co-pending
PCT/ US98/6L.1 ¥bvisionale dgpliicgtind Nodi 6aV062,8631 | Oilledr gabyrel yalees is
requi r and “paiors filedestempendiqausWaBl.y Brepisiemaby Appldcationi reanal og
form THRY QAT Bddy £448¢& RgCEMBRENS, 0¥99he gauge typically conprises a
Bourdon tube having a free end that incurs a predictable displacenent in

response to pressure changes to Egﬁéggiéaifbu

accompanying

Application for Grant of U.S. hLetters Patents

TITLE: "PRESSURE GAUGE HAVING A DAMPENER MECHANISM"
Field of the Invention

The field of art to which the invention pertains comprises
pressure gauges having a dampener operative to avoid transmitting

shock pulsation or wvibration forces from the condition sensitive

element to the output indicia.

Background of the Invention

Pregssure gauges are widely utilized in a myriad of different

environments for commercial and industrial applications where

1



~-—_~_~—\.\\_

exposed. Twpiswakess, tube displacement is translated via a rRERUSHBAINGT -

anplifier to a rotatable pointer that is displaced opposite a dial of
cal i brated pressure val ues. The gauge novenent inpresses the extent
of tube deflection wupon the indicator element which registers the value of
force, pressure or condition. For accurate neasurenent, the responsive

el ement nust not be only sensitive to very small changes in value of the
forces of pressures nmeasured, but the_ deflection of the caondition
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result of the pulsations being inpressed on the condition responsive

el enent disPlakemibbatimn respessecddi ngreésuhe ghuwgpgesi fto cwhtichnditayseven
cause m sal i gnnent ofEEarts, t her eby necessitating frequent readjustnent.

Mor eoveXPPEelen JYRIFI LI tubg Aiglagepent Agi trapriated via a movement
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gauge.lFiﬁga5§gEggggrggfgpﬁrggéﬁge/%glu_s. The use of danpeners in gauges
y

are we nown as exenpliflTed by the disclosures of U S patents

1,664, 776; lq8édgtlige Znofihned@d impZesBes’@hed eXtant0dBs 4ubD 4elEd satd on

4,413,523. Thus, while various constructions of gauge danpeners are known,

t hey tenghoino Hie: oindicator element which registers the value of force,
pressure or condition. For accurate measurement, the responsive
element must not be only sensitive to very swall changes in value
of the forces of pressures measured, but the deflection of the
condition responsive element in response to such changes must be
sufficiently minute that the indicator will legibly register a
precise change in value. Accordingly, when the force or pressure
to be measured is subject to rapid or violent pulsations: it can
cause the gauge movement and indicator to vibrate or fluctuate.
Under these conditions it is very difficult to measure accurately
the average mean or peak valde of the source as a result of the
pulsations being impressed on the condition responsive element.
Such vibration makes reading of the gauge difficult and may even
cause misalignment of parts, thereby necessitating frequent

readjustment. Moreover, it tends to result in excessive strain and



relatjvely conplex construction and therefore relatively costly. Another
appr oach “@§3§55ﬁ4t0 liquid fill the case, but this has pr JsA 1018

expensi ve, vy and troubl esome with associated |eakage and di sposal

probl ens. Despite recognition of the foregoing, a nuch sinpler and
nore econom cally feasible construction of gauge danpener has heretofore
been unknown. hj ects of the Invention It is an object of the

invention to provide a novel danpener construction for gauges to danpen
undesirabl e vibration fluctuation forces internally inmposed on the gauge.

3 welP 80/ RO auge elements, thereby reducing the expectidt USHH bi914
It is a further object of the invention to effect the previous object with

a constrtbei gaugkgat is econom cally advant ageous conpared with previous
constructions utilized for that purpose. It is a still further object
of the invention to effect the previous objects with a danpener that

functiong_ip. a highl¥ fficient nner and yet is substantially
naintenaﬁ@ggg;ggg——g*ﬁﬁﬁ%ﬁ#%uﬁFlPﬂg | nventi on: This invention
relates to pressure gauge apparatus including novel danpener apparatus for
elimnating the adverse effects of pulsation, and vibration forces, and

the like receirneduby bbedagpergers My eyApRe hireavk¥l kfi6wh v NdteipIricd iadde s
to such a danpener in a pressure gauge that is operative to absorb shock
pul sat i obyothe disclosures of U.S. patents 1,664,776; 1,874,765; 2,701,968;
2,796,765 3,335,609; 4,100,812 ang 4,413,523, Thus, while various
constructions of gauge dampeners are known, they tend to be of
relatively complex construction and therefore relatively costly.
Another approach has been to li¢uid £ill the case, but this has
proven to be expensive, heavy and troublesome with associated
leakage and disposal problems.
Despite recognition of the foregoing, a much simpler and wmore

economically feasible construction of gauge dampener has heretofore

been unknown.

Objects of the Invention

It is an object of the invention to provide a novel dampener
construction for gauges to dampen undesirable vibration fluctuation

forces. internally imposed on the gauge.



vi bration forces against being transmtted fromthe output of the
condition responsive elenent to the output indicia of the gauge, conmmonly
in the forwog/029580i nter opposite a dial plate. The fREWUSASAYINMS
achi eved in accordance herewith by neans of a close fitting, |ubricant
packed sl eeve, ferrule, thinble, hub, cup, etc. of netal or plastic
situated on the pointer shaft of the gauge. In a first enbodinent, a
T-shaped hub including an elongated shank is integrally secured to an end
di sc. The shank includes a central elongated bore in which to receive an

ext ended eng&?gé%ﬁ&fk’e@&?%etﬁ tﬁéaghvkﬁtg&w}%@ta%?%sl 1191
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af ford apieese WitnCent shkeguettan ansatf i {st hayarhbdal 1yCoagvantiarddus the
disc is p03|t|oned against the interior face of the gauge housing in a

| ubri candompasieidoninl peéviows construdtdyers utfildizedcdor thétipurpose.
t her ebet ween to be descri bed. In a second enbodinent, a floatin
| ubri cant cup@todst lfe StiiRd, f“ﬁF§P§rQBD?CFn°§hEhFoFﬂY8¥t59$e?9Lﬁ%ﬁ?ﬁt|ﬁ§FéI or
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the shalle 30 a5t GaARLOr dnd f@ét{Q}%ﬁ%ﬁ@g&g@(@a&bﬁn@eshﬁ& and is

S|n1larly pac cant Vi scosity In a
third enbodi ment, the danpener is fornmed of a hub of netal or plastic
surroundi ng the pointer shaft between the pinion gear and the back face of

t he di algywnairer of ¢heanthtrenbiostilicone |ubricant, as before, is placed

bet ween the hub and the juxtaposed surfaces thereabout. Unlike the
previ ous enbodinents, this enbodi nent does not require any nndification

to the basic gauge constructjon. The shaft receiving bore de ch
enbodi ment aﬂﬁgﬁﬁgqgent on relates to pressure gauge apparatus including

novel dampener apparatus for eliminating the adverse effects of
pulsation, and vibration forces, and the like received by the
gauge. More specifically, the invention relates to such a dampener
in a pressure gauge that is operative to absorb shock pulsation or
vibration forces against being transmitted from the output’ of the
condition responsive element to the output indicia of the gauge,
commonly in the form of a pointer opposite a dial plate.

The foregoing is achieved in accordance herewith by means of
a close fitting, lubricant packed sleeve, ferrule, thimble, hub,
cup, etc. of metal or plastic situated on the pointer shaft of the
gauge. In a first embodiment, a T-shaped hub including an
elongated shank is integrally secured to an end disc. The shank
includes a central elongated bore in which to receive an extended

end portion of the pointer shaft to be dampened and is sized to



controll ed clearance relative to the received support shaft of between
about 0. 002yhye/assss- O0- 030 inches with about 0.008 inches b}eéﬁgsgcgm#lqum
o]

The lubricant pack is characterized by a viscosity range of an rom
about 1 mllion centistokes to a grease
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consi stencty nunber of 144 per ASTM D 1403 ([err] scale cone penetration
test). Optinmum consistency is about nunber 190. Any surroundi ng
structure ord outside cl| earance of between about-0.009 inches - 0.051
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wel | as ofheilbedmes i DubesERn THdiebeevedh! LobBefdstbpinadpr eci ated by
those skilled in the art upon reading the detailed description that
foll ows i n cobtuhcgasndvempodiment avwk nfoating lapridesoti pup oor dthet Ndke,

Dr awi ngs FIGURE 1 is a front elevation of a pressure gauge of the
prior arPreferablyrim ghe form &Qfctpofarmaley £f omesplt ir galagthe, FASURE

L oo {LefllocAnger BT Al d:higaibk ! 1URRYGI Y, IAIPEDSTnd K A650IANC,
achieve the desired dampening effect the floating ferrule encircles
the shaft so as to afford a controlled clearance about the shaft
and is similarly packed with a lubricant fluid of selected
viscosity.

In a third embodiment, the dampener is formed of a hub of
metal or plastic surrounding the pointer shaft between the pinion
gear and the back face of the dial plat:e.. A gquantity of silicone
lubricant, as before, is placed between the hub and the juxtaposed
surfaces thereabout. Unlike the previous embodiments, this
embodiment does not require any modification to the basic gauge
construction,

The shaft receiving bore of each embodiment affords a
controlled clearance relative to t:_he received support shaft of
between about 0.002 inches - 0.030 inches with about 0.008 inches
being optimum. The lubricant pack is characterized by a viscosity

range of an oil from about 1 wmillion centistokes to a grease
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FIGURE 3 is an enlarged fragnentary el evation of the danpener installation
of FIGURE W099/02984 FIGURE 4 is a still larger showi ng of tRETASAPFHIEY unit
for the enbodi nent of FIGURES 2 and 3; FIGURE 5 is fragnentary
enl arged el evation showing the danpener of the second enbodi nent hereof;
FIGURE 6 is an enlarged fragnentary view of the danpener installation of

FI GURE 5; and FIGURE 7 is a fragnentary el evati on showi ng the
danpener of the third enbodi ment hereof. Description of the Preferred

Embodi ”er}%or%%istencé% ?ﬁuc atglrgﬁf ;in%f)éie‘?:nhyﬂdclg . J{ﬂi% ﬁ(gs scgigec%gér g%gg@agﬂ:ﬁe‘j

t hr oughou e spe ram ngs w sane re nurner al s

respecti wadgt) Theogl i @ ohisd '8t 8 cy’ €sNabolECREMBE |¥9d 0 scale and in
certain views, parts may have been exaggerated for purposes of clarity.

Ref erri ng now ary sherduadingsstivmnerdss affbrdt outi seidie clBhGaREe of hepweesur e

gauge designated 11 that nay for exanple, be of a type

7 about- 0.009 inches - 0.051 inches with an optimum of about 0.017
inches that is similarly packed with lubricant.

By virtue of a relatively simple construction, satisfactory
dampening in a pressure gauge can be obtained without the
complexity normally associated with dampener constructions of the
prior art.

The above noted features and advantages of the invention as
well as other superior aspects thereof will be further appreciated

by those skilled in the art upon reading the detailed description

that follows in conjunction with the drawings.
Brief Description of the Drawings

FIGURE 1 is a front elevation of a pressure gauge of the

prior art;

FIGURE 2 is a sectional elevation of the gauge of FIGURE 1
modified to incorporate the first embodiment dampener in accordance

with the invention;
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di scl osed in %@ {’at ent 4,055,085 incorporated herein by li,%fr <5 The
A | RCAIEREPr,

i nst rument W an anplifier 10, a stemor socket 12 in uid
pressure to be nonitored is received at an inlet 13 and includes threads
14 for connecting the gauge to a systemwth which it is to be enpl oyed.
Fluid pressure received at inlet 13 is conmunicated to a Bourdon tube 18
that is subject to arcuate notion displacenent in a well known manner in
response to increnental pressure changes received at inlet 13. The
not i on of BoOUFUGUREUbe.sl &n endendadt fdagwentpty felevatdonoof prhel@ampaner
anplified and_correl ated_notion for operating a pointer 19 relative to
pressur eipgkaddabionncli BfCYBE 21, Except for stem 12, each of the

f oregoi ng conponents conprise the operating nechanismthat is :
substantially contained wthin enclosed housing 24. The housing consists
of a cub shabgrafh! al kkeabaekinoi2agosCanbitnyi G SRS Barfeddr AR 1foANd
bezel 27 telescopically fit onto acﬁl ng 25 t0 secure a crystal 28 for

viewi ng £he pRbBHERenPOSE t FOMUKEY af iatRl t3g pressure val ues 20 on face 21.
Anplifier 10, as best seen in FIGURES 2 and 3, includes a centrally
upright U shaped carriage or frame 32 integrally fornmed to include
synetrically spaced apart side legs 33 and 34. Frane 32 is preferably of a
hard metal suEAGHBEprassimndreomentaryt i selargedi flevesdoe cBReWing, et

35 is permanent| ecured to the en of the Baurdon tube as by wel ding,
sol deri n&a“‘BPR%&%?'H?hﬁe??ﬁ  Embo 1m?rht3ttt€ﬁﬁeé)%ebet ween carriage | egs 33
and 34 are a pair of 8 WO

99/ 02954 PCT/ US98/ 11914

l'ongi t udi nal | y1diure! asedsr anatallarfdml tfagfemitiryOviedhatt £ dampener

installation of FIGURE 5; and

FIGURE 7 is a fragmentary elevation showing the dampenexr of

the third embodiment hereof.

Description of the Preferred Embodiment

In the description which follows, like parts are marked
throughout the specification and drawings with the same reference
numerals respectively. The drawing figures are not necessarily to
scale and in certain views, parts may have been exaggerated for
purposes of clarity.

Referring now to the drawings, there is illustrated in FIGURE

1 a pressure gauge designated 11 that may for example, be of a type



provi des a hinge support for a geared sector arm 41 secured thereto as by
staking at 44 while shaft 40 represents the output drive shaft supporting
poi nter 19WO B@Re#Mi on of shaft 40 for positioning pointer BOTAISKSAIDRICE ed
by pinion 64 secured thereto and nmeshing wth sector gearing 47 of arm 41.
To effect danpening in accordance herewith in order to offset any sudden
shock, pulsation or vibration forces as mght otherwise be transmtted
fromthe Bourdon tube 18 to pointer 19, there is provided in accordance
with the first enbodi ment of the invention a danpener, designated 46, as

o iﬁﬁ#ﬁs&&oﬁ%ﬁlﬁ% S Rt A ost” da S pBraed | Betplhotey
shank 5Q-dyaMidite .2 bgﬁ@ 2Asedaptad 4 cihﬁé@' ﬁb%ﬁ{ 1925 8LY 160l T 20 or

extended pinion shaft 40 received f ereln egra &'éc por Ton

desi gnatsstkdrt 1andin MHIIEEIRAG fiedsiireS Wd 3 mdnilbi-aki § ¥ eécew@d est Or
recesses 56 adapted to receive a quantity of high viscosity silicone

| ubri carn i3get 1Bhend Aneludesnghreadsi tanfor foomeectdngc thki gaugg tayar
bet ween the back surface of disc 54 and the interior face of housing wall

25 t her éfstem withpsfhd adb i% df R %F r%qm v 1Fdede presgpset renaivedo on

ange bEAIEY i FPSOTIIESERED Goe AOREER 5686 Fighots sGhiest’
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packed wd Mrcriingihtals peekkyrtl dhangushrasesiréd conaimide Raving a viscosity
of about between 1 mllion centistokes to a grease consistency nunber 144

per ASTM D 1408 wiothonpoE nBonbddmtube ddhdiss tenduchedbes anfpli¥derBeb ovo

about 1 mllion, the |ubricant consists |argely of silicone oil at which

m ni mal pqngﬁﬁ/an amplified and correlated motion for operating a pointer
19 relative to pressure values 20 on dial face 21. Except for stem
12, each of the foregoing components comprise the operating
mechanism that is substantially contained within enclosed housing
24. The housing consists of a cup shape shell-like backing 25
secured via screws 26 to stem 12 and bezel 27 telescopically f£it
onto backing 25 to secure a crystal 28 for viewing the pointer
position relative to pressure values 20 on face 21,

Amplifier 10, as best seen in FIGURES 2 and 3, includes a
centrally upright U-shaped carriage or frame 32 integrally formed
to include symetricélly spaced apart side legs 33 and 34. Frame
32 is preferably of a hard metal such as brass and of a relatively
thin cross section. Bracket 35 is permanently secured to the end

of the Bourdon tube as by welding, soldering, brazing or the like.

Installed between carriage legs 33 and 34 are a pair of



danpeni ng can occur. At and above viscosity consistencies of nunber 144,
excessive dampening is incurred. In this arrangement, the Lu&piksibacked
bore acts 0 ener for any sudden inmpulsive rotation otherw se
destined for the pointer shaft 40 while the back side of disc 54
essentially seats or floats against a silicone cushion on the interior
back face of the housing. In a second and preferred enbodi nent in
accordance herewith, as best seen in FIGURES 5 and 6, the pressure gauge
11 includes simlar conponents as above and further includes a back plate
60 andlengisadimnhll$? diBplacedshathtéblexistrdsst [FDughdagért urshadd 39
enabling pinion 64 on shaft 40 to drive pointer 19. Danpener 70, for this
enbodi mprovidescanyingse gupboxt: oyl argganad Beckort EM 4% secuxredtReTARR dl v

at its rear 74 faor,interfitti with chanfer 76 at the entrance of back

pl ate 6@St PYapEiaking ot Ad B’gg'&ﬁe,s & 4% rTRRRESHTA dBRe ° %R)‘gte %ﬁvﬁvi th
cl earanc S . gjgg&@; a undi 81 ded i.n
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a high “viscosity fluid having viscosity in the ranges stated above. The

10 witWOs@et029géaring 47 of arm 41. PCT/ US98/ 11914
ferrule in this arrangenent operates as a shear nmechanismimersed _in a
body of | ubr Toagtfect dappening imjacgoxdepeenbarewiiboin qrdarese QBEReE

FIGURE 7, the d 78 js_conprised of a hup 80 situat, i nt
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subst antl a e sane di aneter.
a dampener, designated 46, as best seen in FIGURES 3 and 4.

Dampener 46 is essentially of a T-shaped hub disc configuration
comprising an integral body 48 including a sleeved shank 50 having
a bore 52 adapted to closely but loosely fit about extended pinion
shaft 40 received therein. Thée integral disc portion is designated
54 and includes on its rear surface a plurality of grooves or
recesses 56 adapted to receive a gquantity of high wviscosity
silicone lubricant 58, The intervening lubricant forms a
cushioning layer between the back surface of disc 54 and the
interior face of housing wall 25 thereat.

Bore 52 provides a relatively loose fit about shaft 40 on the
order of about 0.002 inches to 0.030 inch clearance with a
preferred range being on the order of about 0.006 inches - 0.015 -

inches. The available clearance surrounding the shaft end is



The hub arcuately displaces with the pinion placing the opposing side
faces of the pinion and hub in the aforenenti oned shear, non- stationary,

rel ation. Qidorpedal y, the lubricant cushioned pinion engagparRmsIsiivh t he
hub and the | ubricant cushioned hub engagenent against plate 33 should be

about equal . Unli ke the previous enbodinents, this enbodi nent does not
require any structural nodification to the gauge per se. By the
above description there is disclosed novel and sinple constructions for
danpeni ng the adverse effects of shock and vibration that m ght otherw se
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construction and many apparently wdely different enbodinents of this

i nvent i @@nsistkdchentmberwothnat . depalbwngbbuonit mdlitope ther kabricant s
intended that all matter contained in the drawi ngs and  specification shal
be i nt ecomgistsaslatrgely r & veidhgonet ¢l aay | whirhg wHgwl, 1f any,

dampening can occur. At and above viscosity ‘consistencies of
number 144, excessive dampening is incurred. In this arrangement,
the lubricant packed bore acts as a dampener for any sudden
impulsive rotation otherwise destined for the pointer shaft 40
while the back side of disc 54 essentially seats or floats against
a silicone cushion on the interior back face of the housing.

In a second and preferred embodiment in accordance herewith,
as best seen in FIGURES 5 and 6, the pressure gauge 11 includes
similar components as above and further includes a back plate 60
and a case wall 62. Pinion shaft 40 extends through aperture 66
enabling pinion 64 on shaft 40 to drive pointer 19. Dampenexr 70,
for this embodiment, is comprised of a tubular ferrule 72 that is
flared outwardly at its rear 74 for interfitting with chamfer 76
at the entrance of back plate 60 to aperture 66. As before, the
ferrule provides a loose fit with clearances as stated above while
a.surrounding clearance 77 is provided in back plate 60, case wall
62 and chamfer 76 of about 0.009 inches to about 0.051 inches.
All surrounding and internal clearances are then packed with a high

viscosity fluid having viscosity in the ranges stated above. The

10



12 | CLAIM  VWhat is clained is: 1. In a pressure gauge including
a fluid inlet @%9§pich to receive fluid of which the value of pressure is
to be noni t¥Pa ,2 pressure sensitive el enent responsive to Sﬁelﬂﬁ
pressure values of the fluid received at said inlet and an i ndi cator
supported on an arcuately displ aceabl e shaft and operative by said pressure
sensitive-elenent for providing indicia of the value of pressure being
recei ved, a danpener for suppressing undesirable vibration force in the
received fluid frombeing transmtted to said indicator, said danpener

bei ng c@drAuld innthAlsoperangéméntobpridtids 3@ 6 SRUSE MEhLHEN Hfinedsed a
body supported on said indicator shaft for displacenent therewith and
posi ti orad aoedy tof dubmicapbsed substantially fixed surface thereat; and
a packing of lubricant,6 of predeterm ned viscosity positioned selectively

i nterveni ng &°H ER&t LREF QHimESo B TERE - sBF dPRYNSeFRo LS| HIGURE dposbe |
ubst ant ol A0 3881 bBh 8 £ChiA00 hLA U TR NS St 1
N whi chy i dRii9F BetweBASthe VEL & HIRY SOMINISASed HRE A Hath®iasabd

I ndi cat or conprises a pointer displaceable Opposite a dial plate contalning
pressur esddd Ubsg Wa3 h whisc befaire,i mthec Huly provides Sd cloosd EPErQitB the

i ncluded an anplifier operatively positioned intervening between the output
of sai d Bawatbncledearners t heirgppubrichntt pefcked dvigh neehigh viscosity

13 fluid having viscosity in the ranges noted supra.

Pinion 64 and hub 78 are of substantially the same diameter.
The hub arcuately displaces with the pinion plating the opposing
side faces of the pinion and hub in the aforementioned shear, non-
stationary, relation. Preferably, the lubricant cughioned pinion
engagement with the hub and the lubricant cushioned hub engagement
against plate 33 should be about equal. Unlike the previous
embodiments, this embodiment does not require any structural
modification to the gauge per se.

By the above description there is disclosed novel and simple
constructions for dawmpening the adverse effects of shock and
vibration that wmight otherwise cause £luctuations in the
posiéioning of pointer 19.' By relatively simple and expedient
construétions utilizing the simplest of components, an otherwise

adverse problem encountered in the operation of such pressure

gauges is readily and inexpensively overcome.

11



3. In a pressure gauge in accordance with claim2, in which said danpener
body is of a formation selected fromthe group consisting eg&gg%ighhx of a
sl eeve, a {@dojehese @ thinble, a hub, and a cup. 4. In a pﬁ P gauge in
accordance with claim1 in which said indicator conprises a pointer and the
cl earance between the body bore and received pointer shaft is on the order

of 0.002 inches-0.030 inches. 5. In a pressure gauge in accordance with
claim4 i'n which said packing is subject to a shear force in the course of
sai d pointer shaft being displaced. 6. In a pressure gauge in accordance

bt oo 5o aHigs Tk SigfaBRCdoRta WIPRARS £ wil0Rols oteenaicimi and

bet ween sai dSHEH® JAPYs I'ni o gear substantially the sane as an engagi ng
force valug i%%%ﬁt?% SAILIRACH fiEehaiveerboaimkrind afidthie finUeRtdeR ace
of sai d™ahpl iFrer. . I'n an apparatus for effecting disglace nt . bet ween
parts i poh®aPHRS Gndde awithoet bdepgrtings fromeEhen FEPRRNERCESPR ai nEd ™ an
open relation within said apparatus and i ng¢l udi ng; n o Al p

ar cuat eiptehdptacddalte i3y es ‘h%%rtoc?ﬂEaW)?‘ge g%i n&aﬁ a@%@'}%‘ é% %Hzg
fixed surface supported | cantiquousl v L uxts ti hetsaimd gart
so as t spestfiea 1@PO§QP§QCgﬁtﬁﬁﬁe r§§§§i%§ §%§?§§§F§§gﬁ;h§§d a quantity
of lubricant of predeterm ned viscosity selectively packed into said

spaci ng YgR-taRgpFELEPng undesirabl e vibration in the force being
transmtted. 14 8. Apparatus for
transmtting notion between an inlet nmechanismat which an input force is
recei ved and an outl et nmechanismat which said received input force is
utilized conpri sing: an inlet mechanismat which to receive an input
force for inducing a notion in response thereto; an outl et nechani sm
operatively responsive to notion received fromsaid inlet nechanism

12



an internedi ate nmechani sm OW transm ssion for

transm tting said induced ndtion fromsaid inglet nmechanismto said outlet

mechani sm aW@ 85 di ng an arg) zz‘ H‘lﬁ%ﬁ%bl e shaft operBEIYSWAAHi ned
| gt LI anpener for suppressing

in the transm ssion path of sHE

undesirabl e vibration in the nition 'being transmtted, said dampener being
contained.in open relation within said apparatus and including a body
supported on said shaft for displacenent and positioned opposite a

conti guously juxtaposed substantially fixed surface thereat; and a

packi ng of d@@% cant of predeterm ned viscosity positioned selectively
intervening a east between said body and said substantially fixed surface

for effectingia cughi anppestavergdiigd t&h:[dlfiﬁ&hg} ReeqRgeeher af- &’i‘rz?é us
according to claim8 in which sard cushioning’l ayer conprises a ¥t o

| ubri cantreceii@ flmid pfeghich ghagealoel ofi pgesshtei dsi Bbebeahonbtshed O
receive fluid of which the value of pressure is to be nonitored, a pressure
sensi ti vé@® PEHEFHIS cSPRFktine t eLleneniyerespopsiveute \aliangesofin hpréssuce
recei ved _at, sai d inlet and a

. . 15
poi nter iRIYA p?fs&ﬁlﬁorﬂe‘bl"%nr&ﬁ_eé?’ﬁﬂataé:l ySBtplidt&tn| andnam  hpedcator
Oberatl Vadbportied phoas ARl Wi BpfhelEhie! Mat AL ALLNILE 2 Aladde

val ue of préssure being received, a danpener for : _
vibrat | Opriedistel BehBerigsceYefieat Urdr! pRBVIRIAY LAGISIA LLL%EL PRIt of
i ndi cator, said danpener conprising: a body supported on said Indi ca?or

shaft fopmissurecdeing trereimed) andanséidOnesk WstPpaaseith disGe LRSI € a
contiguously juxtaposed substantially fixed surface thereat; said body
conpri si Mfbxationafedcrulin ndleudienpived Mlarinal £ ram Ubaind oreansmittiech tw
recei ve a poyt.i %lr:J_ of said [ndicator shaft with a defined clearance
therebetvﬁ?g# IROLRBEEF dePaLE GATRENSN RPN SEBG i nches; and  a packing of

| ubri cant of predeter i Scosjt o5i_tiqned sel ecti,vely interveni at
| east between sai dgbggé]yg%ﬂggﬁ% %O*H%éﬁgﬁs%?’]’%xf%pgé’é&gs%t%"t?%%
fixed surdearedvand Reies i d d " ] i

for effecting a cushi onig%g%?agg?go¥n{38%§%§gn?ﬁﬁgr%ﬁgmggt%% vglggl%g&p
subj ect temdaofhsaldflsdye dppdsitecaujaRt@bosed byt Naiyn g1 b8 Phaceske

thereat; and

a packing of lubricant of predetermined viscosity
positioned intervening between said body bore and said received
shaft portion and between said body end and said substantially

fixed surface for effecting a cushioning layer of lubricant

therebetween.

2, In a pressure gauge in accordance with claim 1 in which
said pressure sensitive element comprises a Bourdon tube, said
indicator comprises a pointer displaceable opposite a dial plate
containing pressure values with which said indicator can register

I —
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11.

iln a pressure gauge including a fluid inlet at which to receive fluid
of ich the value of pressure—isto be nonitored, a pressure sensitive

nt respomayezes4 o changes g tues of the fl ui BCTRSRE/ B at
inlet and a pointer i ndimgmwmm\on an arcuately displaceabl e
shaft and operative by said pressure sensiti*ve el enent for providing

indicia of the value of pressure being received, a danpener for suppressing

ungesi r abl e vibration force in the received fluid frombeing transmtted to
sajd indicator, said danmpener conprising:

16 a hody suppor.te n.said indi catqr shaft for displacepent

t her ewi t 1#3hd %bes’%/eti c?'r?gd * S%efie 28 o AR dg‘g‘?lry PRRE&POYE suBg?gﬁ'}?’é?‘Fy
fixed sur rpge-@zl.\; ePhet & ﬁl,%}ped rhgi r r c an
inter msdiiate ocatnlggnetl:n@éa f oaty)llﬁr':i q?e?%tél‘%ln@gtr?ﬁ?glo %‘E)ﬁéntaglrdeghgfgﬁé‘ag?ﬁéa
defined cdppmansge said peigegel of 0.002 inches- 0.030 inches therebetween;
a packing of |ubricant of predeterm ned viscosity positioned selectively
intervening at~ | east between said body and said contiguously juxtaposed
substantially fixed surface and between said tubular ferrule and said,

recei ved shaf t2 por oA PEPSBUFREFVAF 4Tc BSRPEARRGE |t cdfaimyByi danvhich

t her ebet ween, Wi l e _bein ubj.ect to_a shear force-in th ourse of said

poi nt er bse?‘rfbwaa%?%%%d. ody 128 I#aapr %?Eﬁ@%uﬁ%i?ﬁ%?‘ﬁd%ﬁﬁma t1Si TP et
at whi ch dé&xéf‘scﬁ'd?ﬁ dedsdnd 1211 YL EN,t Qﬁe\é%ueaofee%ﬁfé,‘”ﬁ ER1d91 0 2 nub
nmoni tored, a pressure sensitive el ement responsrve to’ changes T n' pressufe
val ues ofanddies fdug.d received at said inlet and a pointer indicator
supported on an arcuately displ aceabl e shaft and operative by said pressure
sensitive elenent for providing indicia of the value of pressure being
recei ved, a danpener for suppressing undesirable vibration force in the
recei ved flui d&frofkhé PFeEFRESngReeR 1w acgerdansie sish, ciain Fakpewbich

baqd. i Si t ubul hub ted at i nt i at
Coohti on B o PPRRG ot ARRtAIRER Mo e EAPRARER: { AP anRORRERLIS:
defi ned L%ggé%%?’ %gﬁy#ygggnon the order of 0.002 inches-0.030 inches;
er

a pinion year on sald poin shaft juxtaposed at said defined clearance to
one end of said hub and di spl aceabl e concomtantly with said shaft;
17

5. In a pressure gauge in accordance with claim 4 in which
the clearance between the body bore and received pointer shaft is

on the order of 0.002 inches - 0.030 inches.

6. In a pressure gauge in accordance with claim 5 in which
said packing is subject to a shear force in the course of said

pointer shaft being displaced.

7. In a pressure gauge in accordance with claim 6 in which
said dampener body comprises a T-shaped hub including a bored shank

for receiving an extended portion of said pointer support shaft and

_— 14
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a packing of lubricant of predeterm ned viscosity positioned selectively
intervening at |eas betweenr—saidbody and said shaft and i,d one
end of saiWMORYB%8hd a face qf.. Akl i gear for effecti ﬁ’g}fz&ﬁg’éﬁﬁém ng

| ayer of |ubricant ther eﬂ“}@%ﬁ“ﬂ“}&“‘lng subject to a shear force in the
course of said pointer beRRg: KPwaced. * 13. In a pressure gauge including
a fluid inlet at which to receive fluid of which the value of pressure is
to be nonitored, a pressure sensitive el enent responsive to changes in
pressure values of the fluid received at said inlet and an i ndi cator
support g csnd@nagaseuahel Yaigeap! Feeabler syaitnand YYdliohRA Yopidiuy egsure
sensitive elenent for providing indicia of the value of pressure being
recei vedontigmonsiyr jistapopad endstpnicdadiyr filkedvshrfhicenthereatin t he
received fluid frombeing transmtted to said indicator, said danpener
conpri si ng: a body supported on said indicator shaft for displacenent

therewi th apd positioned opposite a-.contiguously juxtaposed substantially
fixed surfacé-thetBaf; PARY gk%i%ﬁﬂﬁﬁrﬁf(ﬂéaQHﬂqQEﬁkﬁéﬁp 9?§&Bsﬁt§niﬂhiﬁé
range of [ : Ry t] r e
(ange Oledl 'E8AN0! bot) BAUIANE LIS LR FSLAKES 3045008 5 Can
i nt er venifiGrifedig@al 1085WEERN Sritdh 0 Po ke S reQnt i guously j uxtaposed
substantially fixed surface for effecCting a cushioning |layer of |ubricant
t her ebet ween. 14. In a pressure gauge including a fluid inlet at which to
receive fluid of which the value of pressure is to be nonitored, a pressure
sensitive el &rent Ie3pPRSEREre Jayamdas darqndasnae wikh gdaiwf 6t ke whirh
recei ved at. sajd 18 inlet and an
i ndi cat (ﬁan&lp%’@@&eﬁn DAY, TSR spt adMESh AP ahfcBheRat Rve B
sai d_presle AN | Y8ELEOR o OLaREOVEANDeL NALEIA. Of (LG VakiE: ol or

, a danp or e Vi

pressur e being receive ener Uppréssing urfdesit abl ration

force i njfdwudeacel Pﬁﬁiéh%&aﬁ ‘RiMsBguNBol heas sk sd j&:igidééan%caher enddi d
danpener being contained Tn an open relation wthin said gauge and
conpri sigl).saidahhibdynd miilspdangablbe | ddredamilt dndly &ithog£id shafitc BnBosagdei ve
a portion of said indicator shaft on which said body is | oosely supported
for di spracieimntis mamdsiingdabetyeent sahddonppesdt ef assbdthypoamfiya face
j uxt aposed substantjally fixed surface thereat; and , ) L,

of said pinion géar and the other end of said hub is positioned

juxtaposed opposite a fixed surface of said amplifier.

10. In a pressure gauge in accordance with claim 9 in which
the engaging force value of said packing between said hub and said
pinion gear is substantia}ly the same as the engaging force value
of said packing between said hub and the fixed surface of‘said

amplifer.

11. In a pressure gauge in accordance with claim 1 in which

the lubricant of said packing is of a wviscosity in the range of
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a packi ng of lubricant of predeternined viscosity positioned sel ectively
i nteryeni ng + bet ween sai d body and—satrd conti guously juxtaposed
Pa ssises,

subst anti al | ur f ace 3D DG ¥ i.d body bore and sarci/ussaiyad
shaft/ portion for effecting ,mﬂmmﬂmmmﬂmc}g | ayer of | ubricant
t her ¢bet ween. 15. Apparatug fer trans ng notion between an inlet
mechani sm at which an input force is received and an outl et nechani sm at

whi gh said received input force is utilized conprising: an inlet

mechani sm at which to receive an input force for inducing a notion in
response thhstweem anabilutdfeta a) P ivdl_a/ resnonsive_to notion
regeived fromsaid inlet rrechalr?iagﬁ] %%;nn | ntlg#rregl aﬁ’ésetrfgiar?anﬂ% BpHERASE i n
a path of Fnfiswessyorumbert ofnt4d tpémgpsmt & ihrdgced notion from said inl et
chanismto said outlet nmechani sm and 19
cluding an arcuately displaceabl e shaft operably contained in the

tfansmi ssion path of said notion, a danpener for suppressing undesirable
vibration in the notion being transmtted including a body supported on
said shaft for displacenent and positioned opposite a contiguously

j uxt aposed substantially fixed surface thereat; and a packing of

| ubricant of predeterm ned viscosity positioned selectively intervening at

| east between said body and said substantially fixed surface for effecting
a filmlike cushioning | ayer of |ubricant therebetween. 16. In a pressure
gauge including a fluid inlet at which to receive fluid of which the val ue
of pressure is to be nonitored, a pressure sensitive el enent responsive to
changes in pressure values of the fluid received at said inlet, an

i ndi cator supported on an arcuately displaceabl e shaft and operative by
said pressure sensitive elenent for providing indicia of the value of
pressure being received and a housing enclosing said pressure sensitive

el enent and sai d indicator; a danpener for suppressing undesirable
vibration force in the received fluid frombeing transmtted to said

i ndi cator, said danpener being contained within said housing and
conpri si ng;
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a body contiguously p05|t|oned ydmigGiesat or shaft so as to define a
thin ¢l earance therebetween; wﬂm lma r | ubricant of predeterm ned
vi scosity [YWaP¥8295kd selectlve y lqterven g At | east in t h@GVEEsAd

bet ween said body and said indicator shaft for effecting a thin cushioning
| ayer of |ubricant thereat 20 17.

| n an appar afrezeiwda Bf f1eet tﬁ&rﬂéﬁ@h@pm&%wmem ooy €3PONSe8Y0 a
force being transm ttedrigidal GRRA’BHENdATPhdwS cNgim 12 Ae8kNY; and a
danpener cont a| ned w t hi nrenpidifp¢shing aRehd dngéd U@ Bages)Jan oper ative part

Fi xed surtacd-suffo %§a|e?ﬁu§3p§%§§ahSaé{fﬁdﬁﬁéfsp%isaﬁ spdeto oft B e
and tge@?%*'%ﬁg%aﬁbﬁﬁgf ¥piBh, e, Srhd BrCpERRRHER IPCERCPe MEMERIGE,
packed BNpgeadieC gsa&ae&eesewfgatf easguggésgswgcﬂaﬂﬁgg 3 sr»é'é%&@é on in

the force Ing transmtted trans ting nDtlo

bet veenyanyes! 8 EReNZNLSH pbcwhivel a8 Lapat Jagéﬁeaha aﬁC‘ifx&&@
outl et mechani smat which said received I nput force Is utl |ze conpr|3|ng

an i nl eguppeleads %ahnvﬁr&ﬁatélye&ﬁ‘sﬁ@a@éabméUEhiP{:CSnéobpéﬂﬁ‘éﬁlv@b%v mot i on
in response thereto; an outl et mechani smoperatively responsive to notion
recei vedafidopressdrensehsiethanesement apornpeovidingeinaibani s eper able in
a path of transm ssion for transnlttlng said induced notion fromsaid inlet
mechani yellne ofi presshee hechgnreqeamdd;nalddmpgnan fioruatippyedisipgaceabl e

shaft operably
undersirable vibration force in the recelved fluid from being

transmitted to said indicator, said dampener comprising:

a body on said indicator shaft and positioned with an
end of said body opposite a juxtaposed substantially fixed
surface thereat; and

a packing of lubricant of predetermined viscosity
positioned intervening at least between said body end and said
substantially fixed surface for effecting a cushioning layer of

lubricant therebetween.

2. In a pressure gauge in accordance with claim 1 in which
said pressure sensitive element comprises a Bourdon tube, said
indicator comprises a pointer displaceable opposite a dial plate

containing pressure values with which said indicator can register

I —
Sheet Has Been Replaced

B

AMENDED SHEET (ARTICLE 19) THIS SHEET HAS BEEN
S REPLACED




REPLACEMENT SHEET contained in the transm-ssion path of said notion; a
housi ag encl osi ng sai d nechani siis; a danpenel suppressi ng undesirabl e
vi brgtion inydnessmEd on being tran mﬁ%l\g{mener bei npCTUsesi1ABd
wi t hijn sai d housing and incl uding about said shaft and
posifioned in a contiguously juxtapbsed cl earance rel ation t her et o; and a
packi ng of lubricant of predeterm ned viscosity positioned sel ectively

i ntgerveni ng at | east between said body and said contiguously juxtaposed

subptant | Jlebletn Soii A8 LRSue! e i forl 'deitliistRues Bl e Gt Of
% Ve et ween.

| ubri cant
22 consistency number of 144 per ASTM D 1403.

! 12. In a pressure gauge in accordance with claim 1 in which
said body includes an internal tubular bore in which to receive a
portion of said indicator shaft and said packing is also
positioned intervening between said body bore and said received

shaft portion.
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