1 A System And Method For Calibrating A Pressure
Gauge FIELD OF I NVENTION The invention rel ates
broadly to a system and nethod for calibrating a
pressure gauge. 5 In particular, the invention
relates to a systemand nethod for calibrating a
hydraul ic pressure gauge. BACKGROUND I n order to
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gauge; a regulator valve to regulate a. fluid-flow of
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Wquzprﬁlhgg to af firsteappectnefatbeimpeesent invention, there is provided a system for

calibrating a pressure gauge, the system comprising: a hand pump positioned on a

mobile platform, the hand pump operable to pressurize a fluid to a predetermined

pressure and the mobile platform operable to be moved proximate to the pressure
- gauge; a regulator valve to regulate a fluid-flow of the pressurized fluid into a pipe
-system, the pipe system including a transducer coupled to a totalizer for providing a

reference measure of fluid pressure in the pipe system; and a hose for connecting the
pressure gauge in fluid communication with the pipe system for comparing a reading of
- the pressure gauge with the reference measure.

The system may further comprise a relief valve on a hand pump side of the regulator
- valve for controlling the predetermined pressure. '



35 The system may further conprise a relief valve on a
hand punp side of the regulator valve for controlling
the predeterm ned pressure. 2 The nobile platform my
conprise a tray |located below the relief valve for
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According to a second aspect of the present invention, there is provided-a method for
calibrating a pressure gauge, the method comprising the steps of: providing a hand
25 pump positioned on a mobile platform proximate to the pressure gauge; pressurizing a
fluid to a predetermined pressure using the hand pump; regulating a fluid-flow of the
pressurized fluid into a pipe system using a regulator valve, wherein the pipe system
includes a transducer coupled to a totalizer and a hose for connecting the pressure
gauge in fluid communication with the pipe system; obtaining a reference measure of
30  fivid pressure in the pipe system from the display; and comparing a reading of the

pressure gauge with the reference measure.

BRIEF DESCRIPTION OF THE DRAWINGS
Embodiments of the invention will be better-understood and readily apparent to one of
35 ordinary skill in the art from the following written description, by way of example only,

and in conjunction with the drawings, in which:
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25 Embodiments of the invention can provide a calibration apparatus suitable for outdoor
measurements. The mobility of the calibration apparatus can facilitate the cafibration of,

for example, pressure gauges at different locations.

Embodiments of the invention provide a calibration apparatus that can be advantageously
30  serviced even while calibration (e.g. of a pressure gauge) is being carried out.

Embodiments of the invention can be used to calibrate, for example, a pressure gauge

using & corrosive hydraulic fluid, such as Skydrol (BMS3-11 )

Embodiments of the invention provide a calibration apparatus that can reduce
35 manpower as well as man-hours needed for calibrating e.g. a pressure gauge,

which, in turn, can reduce costs.
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call ation system 100 is assembled on a mobile trolley (refer Figure 2) and moved

proximate to the actual site where the pressure gauge 107 is utilized. An operator

connects the distal end of the hose 119 directly to the pressure gauge 107 and the

necessary calibration measurements are made. The operator takes corrective action to

30 ensure that the predetermined pressure readings on the display of the totaliser 111 are in
substantial conformity with those of the pressure gauge 107.

Figure 2 is a partial perspective view of a mobile calibration apparatus 200 (in the
direction of the hand pump 101) in accordance with an embodiment of the present
35 invention,




The calibration system 100 is assenbled on a nobile
trolley (refer Figure 2) and noved proxinmate to the
actual site where the pressure gauge 107 is utilized.
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flow of t Into the pressure gauge
regulated fluid is also directed via a junction 218 to
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The Device is a precision pressure hydraulic adjuster 250 comprising a housing; a fluid
orifice extending through said housing for providing a connection to an external fluid
reservoir; and an adjustment mechanism comprising a threaded section having a first
end threaded into an adjustment mechanism chamber within said housing and a second
end extending outwardly from said housing, and a plunger coupled to said first end of
said threaded section, said threaded section extending into a fluid chamber within said
housing and defining an effective volume within said fluid chamber, said fluid chamber




A fluid pipe 251 connects the regulated fluid fromthe
junction 218 to a precision pressure 25 hydraulic
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Junction 218, the fluid pipes 117, 119, the transducer 109, totalizer 111 efc. '

The modular construction of the calibration system can also assist in the interchangeability
‘between the hydraulic fluids used. Since the totalizer 111 is isolated from contacting any
hydraulic fluids, by selectively connecting it to the transducers 109 of respective apparafi 200,
rapid verification may be possible. As there is no need to flush the calibration unit, cross
contamination of hydraulic fiuid is significantly reduced. Furthermore, the modular construction
of the calibration system can help in easy isolation of a faulty component thereby minimising
costs.




separated by a partition 215. A foldable cover 216 is
mounted on the partition 215 and 20 operable to cover
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DA 2 S PSR G by o

vm%twlﬁwfé@@udadi}enaﬁsmﬁdo 01% of full scale. In order

20t0 visually identify the hydraulic fluid used in a
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i bration apparatus 200, |abels indicating the nane
of herportabibty 81, fhecarppizius Rakps Bepaspibledpmaye efoperiord sitedwherein a
t frydiaalid gauy®m072i4 focated HbronCatB tedGi8d. St t he operators in
reduci ng m stakes of using a wong hydraulic fluid or
using 10 a wong calibration apparatus 200.
Furt hernore, the col our of each hose 119 used in a
c [ |l ate w t.h.
t @:lledu(%)ﬂgua?%gﬁﬂ|ﬁﬁcﬂ!] at%Qa métﬁ?cfgpgﬁgra‘iugg théngesg 5 9RYas of Eagure

d ThRoRethed gorperisgs @(ﬁtepf %SJﬂ o PrQYiglingi @ hankil AumiE-@SHI@=Y, on a mobile

\_Ililplaltfarn“a pyeRInta@evid @Re pleesuds QAuddra Sty 02! ofl BMERridind k- fluid to a
B"e%et%rmc‘ Qed pressure using the hand pump; a step 703 of regulating a fluid-flow of the

pressurized fluid into a pipe system using a regulator valve, wherein the pipe system
includes a transducer coupled to a totalizer and a hose for connecting the pressure
gauge in fluid communication with the pipe system; a step 704 of obtaining a reference
measure of fluid pressure in the pipe system from the totalizer: and a step 705 of
comparir]g a reading of the pressure gauge with the reference measure.

In order to calibrate a unit under test (UUT), eg. a pressure gauge, the calibrafion
apparatus 200 is moved proximate to the location of the pressure gauge of e.g. an
aircraft. The distal end of the hose 119 is connected to a pressure gauge 107. Using the




15 can assist the operators in reducing m stakes of

using a wong hose and hence prevent cross

contani nation. The hydraulic fluid released fromthe
relief valve 103 is collected in a respective

stainless steel tray 219 and is then disposed. 20 The
portability of the apparatus makes it possible to nove

cl oser to a site wherein a hydraulic gauge 107 is

| ocBRNEl§, 23%P" B15- Bandepumpsi9han omeratpyaenerdates ¢ prefidfioud hydraulic

c haprbsstufe whichSis fr@u%te’ﬂ ISSEE heekié QEIvE abs. bfi%t f'eBGalteBGflwd pressure is
St e%réé#{s% r9€ %Feggxly gfe gn GA‘Z*H ﬁ& Aﬁﬂ%re}galé efllhéﬁl{@alc(ngldés aiso directed

mobiltee prsbsurd oaugepl0dx4 nertesptralingheessuesieading Badkgerefidtted on the
st efial 6Phe PfesBiire §§&He' A7 nﬂle@esfslatlﬂ'cgm%c? v@e}%gﬁ %dtSIEe bLYI tR$ gperator to

pressure usj ng
a fIEYE-thatdhe c'ﬁadt"a% Shwe@s the| PFesSURe] gﬁu@e i1A7 @u@smnpuy correspond
Sy stitanthel predgteAnin@DpHeGUEY reddihdteshowh &nethd digh8 dRpRE of the totalizer

- sysyem 30 includes a transducer coupled to a totalizer

and a hose for connecting the pressure gauge in fluid
comuni cation with the pipe system a step 704 of

100btikini Uéga@récﬁaﬁé%lr RS %ers@ﬁ ARMEL inOhhe falrtufhgt R&rﬁ%‘éﬁg %ﬂgponfs and/or

t he Fesstem romthe totalizer an
ﬁ‘}?ﬁl’" Fligna PRRbRnGadT 1@ Hie mresestiveglinnges ihohn tinethe. specifc
r ebmbedimentﬁmwteiep&‘ﬁnd ﬂomrtﬁérspﬁ'tt) of @bdp@rcﬂttﬁe FveRtich as broadly

un ressure ga
caerbet® e tadkbny Guondel 7S WiTed Hachteet b aieseect to
I oé%ﬂipﬁiﬁt"(ﬁaﬂdﬁ@i lepldeliyar e gauge of e.g. an aircraft.

15The distal end of the hose 119 is connected to a

pressure gauge 107. Using the s handle 205 of the
hand punp 101, an operator generates a predefined
hydraulic pressure, which is regulated by a needle
val ve 105. The regulated fluid pressure is precisely
nmeasured by the totalizer 111. As the regul ated
hydraulic fluid is also directed to the pressure

20 gauge 107, a correspondi ng pressure reading is al so
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reflected on the 5 dial of the pressure gauge 107.
Necessary corrective action is taken by the operator
to ensure that the readings shown on the pressure
gauge 107 substantially correspond wth the
predet erm ned pressure readi ngs shown on the digital
di splay of the totalizer 111. 10 It will be

appreci ated by a person skilled in the art that

numer ous variations and/or nodifications nay be nade
to the present invention as shown in the specific




enbodi nents wi thout departing fromthe spirit or scope

of the invention as broadly described. The present

enbodi nents are, therefore, to be considered in all
respects to be illustrative and not restrictive. 15

20 25 30 359 CLAIMS 1. Asystemfor calibrating a
pressure gauge, the system conpgising: a hand punp
positioned on a nobile platform the hand punp

opeFs®MS to pressurize a fluid to a predeterni ned

pressur e @eﬂmtf&ecarm&tnb% 3tk QERORRSPRLA cBrﬂpaf%?n

noved pr.o ressure gau a regu or

valve té Faé'ga Pt p%S'tfof’?ffé?"f"T SRPUs p?ﬁ%’"‘pl"é%@ﬁ?q pgp operable to
f | upreissurizeca Buidhiqe presiyistnaned prhgsup @rel thy Hiobie plBEdMHpBEILR to be
4 ra{ﬂ@@H%ﬁfxmﬁ‘a@é&B'ﬂ‘?edpr%&u%gtaﬁ lizer for providing a

ref erence neasure f1urd’pressure in the pipe

syst em R’ wlveoBeregdpteca fiHiddow g théherasswredifieid into a pipe

gaugstemNthé bigk SystmmuIndicat i on wi th the pipe system for
[ pressur gauge with the

conparing a r adi.n
ref erence qff"é(%r 50“&923053}%?'@% 5 REPvAinge) refefergeanensure of
1, furtﬁd@nr@smyﬁlnsmer@%ystem afid val ve on a hand 15

1opunp si de ofy tfag er%gﬁHe@ﬁr%rthéI/_ﬁJ%&ré %[ur%g I Ccfxl:omm |claﬁon with the

predet erm ned pressure

claim 2p'p‘\°7vﬁ3é°1t9é“ FOT CRBPFFEIA @afina ot be mresewprdases with theagference
| ocat edmbaiumw t he relief valve for collecting the

excess fluid for disposal. 20 4 The system as cl ai ned

in any one of the preceding clainms, wherein the |

r egul at Be syplaimvas daimpd iirs dsira 1 rfe&lmélr@:ommhsn@, a Delieflagve on a hand

15 SY§&rﬁﬁT§sa§oﬁﬂ1@ﬂeH§9to} \Fbl\l%rfé(r c%ﬂt?oll%% glqé}ﬁ?@'teer%ﬁ%{i gﬁeé‘,gdargl s,

wherein the hand punp I's oper ener
pressure of up to 10, 000 PSI (703. 07 kg / cnmR). 25

3. The system as claimed in claim 2, wherein the mobile platform comprises a tray
located below the relief valve for collecting the excess fluid for disposal.

20 4 The system as claimed in any one of the preceding claims, wherein the regulator
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valve comprises a needle valve,

5. The system as claimed in any one of the preceding claims, wherein the hand
pump is operable to generate a pressure of up to 10,000 Psi (703.07 kg / cm?).

6. The system as claimed in any one of the preceding claims, comprising a plurality
of hand pumps, each hand pump having an associated regulator valve and pipe system,
wherein each hand pump is provided for exclusively handling one hydraulic fiuid type.

7. The system as claimed in any one of the preceding claims, wherein the piurality
of hand pumps and associated regulator valves and pipe systems are separated by one
or more partitions.

8. The system as claimed in claim 7, wherein each partition has a label to identify
the hydraulic fluid used for one of the hand pumps.




6. The systemas clainmed in any one of the preceding

clains, conprising a plurality of hand punps, each

hand punp havi ng an associ ated regul at or val ve and

pi pe system wherein each hand punp is provided for

excl usi vely handling one hydraulic fluid type. 30 7.

The systemas clained in any opg of the preceding

claims, wherein the plurality of hand punps and

assbci at’Beisysipupaciamed i grvonaril thei preceding cives, aherein the hose is

seprkigleed by one or nore partitions. 8. The system as

clainmed in claim7, wherein each partition has a | abe

to identify 35 the hydraulic fluid used for one of

t helOhandhesysies asldaim@d inHng osy sttedpraseditigailivas] vihere# e colour of
n hose is

T e R B i drieine MOBLE fid B0 000 O ¢ ne
precedi ng clainms, wherein the colour of 5 the hose is

chasen fie @@feﬁ%ﬂﬂﬁ?ﬁed’%%hy brhieof edsradddin cfakn% %hé’l%ﬁldthe hydraulic

11, The as_ cl ai ned
oi BAa€ SHRE PR, Grofy e o Hrogi (Pes BB Al fhea2se.
a ulviggtion O MILSPRMZE689, Caltyatioo Fluii BNBSBRE-1)24, &ed O |
1oM L- H 83282, Lubrication G| M L-PRF-23699,
Callbratlon Fluid ML-PRF-7024, etc. 10 12. The system
s 121 ai HRRISYSIEMRAR Claifed i anyae s gearipaeging Ickains Whaleisy g mobile
t hﬁfaﬂﬂ)hllé Radbiatdombdidd BsibBatensdriag COrrosi on resistant
material. 13. A nethod for calibrating a pressure
gauge, the nmethod conprising the steps of: 15
- prb¥i dismgethohianchlibrating ppssturagede,dne aethodidmprising treastaps of:
i5 pr oxi u
P n pPesh PRSP B fon B o SaRHR R fro e bEssure
réﬁﬁﬂgtlng a fluid-flow of the pressurized fluid into

a pi pe pﬁe}éslﬁrﬁmb usnumgo a pFeQiGiéhﬁh&f preéé@levl@,.ngwﬁbeﬁa%rﬂ)uﬁqhe

pi pe system i gmgﬂ o translJr %ﬁ%@ﬁ to a

totalizer o 2% %9?98? g P °r?g°'%%/5§§%‘§3§19r3é egulator

gaialye, mherfeinihel pipe syaierh detudena watddutdn eoyjlqueto sytetakder and a hose
20 ORbAlRAREnRHE ﬁfe%glﬁﬁ g&%@?@ﬁlﬁ& gon%urrtéagbrpwlmtﬁg Fﬁﬁg g)égté}n the

pi pe systen1 rom-t I zer
r eadi ngPl@NIng fe refprerce maasyeokliid pressie in éfeepleﬁ@estem from the
measiizes and 25

comparing a reading of the pressure gauge with the reference measure.
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