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1 A Device, Systemand Method for Hydraulic Pressure
Testing 5 FIELD OF I NVENTI ON The present invention
relates broadly to a Precision Pressure Hydraulic
Adj uster, to a systemfor hydraulic pressure testing,
and to a nmethod of for hydragulic testing. 10
BACKGROUND In hydraulic static pressure testing, test
equi pnent nust often be able to provide a wi de range
of pressure 15 |evels. Sone test reginens also require
ver A fPR¥iggj usineken i angr dethed cfers Hydrasxhip e
0.01% at 10, 000 P% éPounds Per Sguare Inch). In
order for pressureP%eSed%e FesbhBact ed
satisfactorily, pressure stability should be
mai ntai ned for the duration of the testing. 20 Current
test equipnment is unable to neet these criteria. The
hydraulic fluids used in the test equi pment can also
FHelR oPF oENVENEYONat ure. The hazards of operating test
equi pnent at high pressures require strict adherence
10 25, Sab &l Yo QU 98LENESon CRBRLECAL 1LBYLAG MR LET precision
further, there are different types o? connectivity
Prssguares - HydrhAydiaul Adjupreassute equi pnetrem  Teirs hydraulic
S at .0f CLrgupgt an S robl em.f.ar . 30.
ptestlr‘%gtt ggﬁﬁgfiéég gés?Iﬁgég&gfg§oc¥g§y%ﬁﬁ%%lgu585glng'
the different types of test equipnment used. Due to
vipabi ity to make fine pressure adjustnments and
“malntain :

In ~hydraulic static pressure testing, test equipment
must often be able to provide a wide range of pressure

levels, Some  test regimens also reguire very fine

- adjustments in pressure levels, for example +0.01% at

10,000 PSI (Pounds Per Square Inch). In order for pressure
tests to be conducted satisfactorily, pressure stability
should 'be maintained for the duration of the testing.

Current  test equipment is unable to meet these criteria.

The hydraulic fluids used in the test equipment can
also be corrosive by nature. The hazards of operating test
equipment at high pressures require strict adherence to
safety guidelines. Complicating the matter further, there
are different types of connectivity options for hydraulic

pressure equipment.

This combination of circumstances poses a problem for

testing facilities. Test rigs are often bulky due to the

different types of test equipment wused. Due to the
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stabl e pressures throughout, the test results may al so
be inaccurate. 5 A need therefore exists to provide a
Precision Pressure Hydraulic Adjuster (PPHA) that
seeks to address at |east one of the abovenentioned
problems. 10 SUMVARY OF I NVBNTION I n accordance with a
first aspect of the present invention there is
provi ded a Precision Pressure Hydraulic Adjuster
IPPHAY Y ofpr imsiley EiPRUPIrRGSUAST |adiPsdrenitee aBd maintain
Si f r Q. di
ey o S AR R P Ppele At ey, s be
imrdferstatent mechani sm conprising a threaded section
having a first end threaded into an adjustnent
mechani sm chanber within said housing and a second
end P-extr&mli Not hoest e y efmmmsait(b hquijmgie ard ZPr@cision
aid fir sai d t hreaded

pERaTieEn ARUPaST oAt he st ThRTRS (ind st 6 onofiigegs at

1chanbele Wt Rhe SBbdechonsi fgednsk-slefddi Ng an effective

volume within said fluid chanber, said fluid chanber
having a snaller cross-sectional area than said
adj ust rent 25 nechani sm chanber and bei ng connected to
said fluid orifice; wherein rotating said threaded
SRS (PE) IRVEREEPHECt to said housing provides a
i near novenent of said plunger in said fluid chanber
to %%angﬁcéﬁﬁgngéfgﬁﬁhye Vghygg fgg ggéUSt n%hgndpresent
mai ntaining a pressure in 0 eXterna
invesdrivoi rchede Sasl Cb]ptb\unmi emayrbelsmlrpl BHetpusai Hydraulic

AR BRGS0 W e

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 sald 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 having

a smaller cross-sectional area than said adjustment
mechanism chamber  and being connected to said fluid
orifice; - wherein rotating said threaded section with

respect to said housing provides a linear movement of said

plunger in said fluid chamber to change said effective

volume for adjusting and maintaining a pressure in the

external fluid reservoir.
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i ndependent of said threaded section and wherein said
plunger is fitted with at |east three seals, such that
said 5 pressurized liquid is contained within said
fluid chanber. Said adjustnment nmechani sm chanber nay
have a cross- sectional area at |east 10 tines |arger
than a cross- sectional area of said fluid chanber. 10
Said pressure may be in a range of 15 to 10, 000 PSI,
and Said RdpuSe reney nbchavumhesantadpastd ahdeadedt gegtion
I 5] ) ' |Ust L. I
uSPhg RS eISH £ Ox?%nsl Sy %@%ﬁ&%ﬁ%yﬁ%ﬁ%&ﬁ%l@

can” adj ust sal ressure wthin a

18 peiargi ngpfmaysafidr t hbresdapr i sectai @overndl atheredal dsaid
hr eaded sgct.i on bei.ng .t hreaded .t hrough.said cov .
Pol'ale l%oﬁa%taed;é’f%%%&sgﬁﬁga,s sgﬁh&e@ofgralﬁl’atsélcgngkggi gad

pBsh siatimn IRelaniismeenfipihse siehh 655 StAeliSehaabed .
froma group consisting of SS304 or SS316. Said
external reservoir may contain a corrosive 25 |iquid.

Sai ts £t eARhsERSSF VREhABRY sROMRInbA | hayi @20l ch L$oss-
sel ected froma group consisting of Skydrol (BMs3-11),
Sqgldlongl enPR- FRB328R)St LiBritHig¢on l@rger than a cross-

sé@ﬂﬁ@f’F%&%gg%k @QﬂdJ?&uigocﬁ%ﬁ%eﬁpﬂL'PRF'7024)- 4 In

accordance with a * second aspect of the present

invention there is provided a systemfor hydraulic

pre r testing conmprising_a fluidr voir; a

pr ezsza&rdlezpa]ielsosﬁlr sorﬁarggb?'o%np?oﬁaa‘igﬁg Of?)]r essr 80 80Q PSE
arld gsaiH | &djl€tment mechanism can adjust and maintain said
pressure by 1 PSI.

Said adjustment mechanism can adjust said pressure

within a 1,500 PSI range.

Said housing may further comprise a cover plate, said

threaded section being threaded through said cover plate,

and said housing, -said ‘cover plate and said adjustment

mechanism comprise 'stainless steel selected from a group

consisting of SS304 or 5S316.

Said external reservoir may <contain a corrosive

liquid.

Said external reservoir may contain a liquid which is
selected from a group consisting of Skydrol (BMS3-11), Red
0il (MIL-H-83282), Lubrication 0il (MIL-PRF-23699) and Jet:
Fuel (MIL-PRF-7024).
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5 reservoir; a device under test in fluid contact wth
the fluid reservoir; a Precision Pressure Hydraulic
Adj uster conprising a housing, a fluid orifice
extendi ng, through said housing for providing a
connection to said device ynder test and said
pressurization source, and an 10 adjustnent nechani sm

conprising a threaded section having a first end
t hr etledCREE2BAC adf1idt mént Seeedniaimectan®ér  they preRent
119tk NQUSING ANG %rcﬁﬁ%@@d régrs%‘ine%rn yQilJ':taY}@r gl ressure
from sai d housing,” and  unger coupledto sai irst
testginof ovaind ishngaded §éuidonxGSEMtb1mweadedmsesummaatlon
di 1 | ui d_chanber mnthln s i.d hausi.ng
S§g%§%ef$%1ngddyfa ec%iv “orURE wiPhi A 8“%$u.an the
refamierr;; sai defliued uncleanbesst hﬂVEﬂgla &mﬁﬂaat w1th the
crqig sect i onal t han, sai d Sjalustment mechani s

EPSEREOBBI ngt CORRGLTLQ t CTERHTer | Ry} 4G cBdgster

cqMRSiying gaugeodDimgreagur Ngi $aiod 129 cpr esstd®iirNd tBrough:
val ve di sposed between said pressurization source and

sad4dl ghgudiee urifer PrE¥Ediag; (B adjonsestisgnd sai daigaugevice:
tnﬂﬂﬁfe'ﬂe§@'daQ@V'C§éﬂwdebrgg§ﬁr1§§£90§re%gﬂ&béat'Qﬂmi an:

source, said adjuster, said valve and sai ressure

"-ac@aﬁg@enar @eghlanignf cgingréedny ast twrehdeacheothem byving -a

reaéegaLéhfg%dé%§eﬁﬁgb"an gd?ngﬁ rOtatlngsﬁ9lghamber:

section w respect sala hou

--Wﬂnhxmcmﬂudthpneéngnmmeemtsetoﬁal@nqﬂemmgndiwgsahdwardly,

fl nb t h e said effective vqunB _
g i O S A S (rSUiih 19 $hiA First end-

©off %ﬁ&othreﬁ@e@alsdcﬂQMhpe Jayl benfadicaul s&cei PERPERGing

ié%o a fluid chamber within said housing and defining an
effective wvolume within said fluid chamber, said fluid
chamber having a smaller cross-sectional area than said
adjustment mechanism chamber and being connected to said.
fluid orifice; a pressure gauge for measuring said
pressure; and a valve ‘disposed between said pressurization
scurce and said device under test, sald adjuster and said
gauge; wherein said. device under test, said pressurization
source, sald adjuster, said valve and said pressure gauge
are all in fluidic-contact with each other by way of said
reservoir, and wherein rotating said threaded section with
respect to said -housing provides a linear movement of said
plunger in said fluid chamber to change said effective
volume for adjusting and maintaining the pressure in the

reservoir.

Said device may be hydraulic equipment.
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Sai d pressurization source nmay pressurize said |iquid

to an approxi mate pressure, and said valve is then

closed to nmaintain said approxi mate pressure in said
system 5 Said precision pressure hydraulic adjuster

may then be wused to adjust .said approxi nate pressure

to said desired pressure. gaid val ve can be opened to
adj ust said pressure to a 10 |lower desired pressure

f or Sadsk ipiesuird zgdiove . sCBEICE dexi retepiwsag esahy béquid

tdnaﬁ Qgﬁggxﬂ$agé Fgeségrgooagauggidp%%l§%y i & tﬁg@ closed

(PSI) sal d adjustnent” nechanismcan a
tqmmaﬂnﬂaansaaddpappsqxem@ye]pféESufHSrﬁamdlhlqysdemay be

a corrosive liquid. Said liquid my be selected froma

group consisting of Skydrol (BMS3-11), Red Q|

(M lsaHd83282) sibubpiredtien OyHrad0ié Ml PEE=23699) théf be

Jet Fuel SM L- PRE- 7024) .- Sai d adj ust nent mechanj sm can
uSE LS SAVHSPr S eAPHFPRITRGS 1PE00SPS (t&ngrai5desired
praaisthAaQusi ng may further conprise a cover plate, said

t hreaded section being threaded through said cover

plate, and said housing, said cover plate and said

adJ W3t e L 1 VEECRANIEM GO S&, S &

sel ected froma group coné%é??r%ﬁiﬂg §%ﬁﬁig$£%%%ﬁi§ to &
lo3@r| deacceddaneeswi¢ hfer tte sidiras pedid okeviike .pr esent

invention there is provided, in a systemfor hydraulic

6 pressure testing, said systemconprising a device
undseid desired pressure: may be in a range of 15 to

10,000 pounds per sguare inch (PSI) and said adjustment

mechanism can adjust and maintain said pressure by 1 PSI.
Said ligquid may be a corrosive liquid.

Said liquid may be selected from a group consisting of
Skydrol (BMS3-11), Red 0il (MIL-H-83282), Lubrication O0il
{(MIL-PRF-23699) and Jet Fuel (MIL-PRF-7024}.

Said adjustment  mechanism can adjust said pressure

within a 1,500 PSI range.

Said housing may further comprise a cover plate, said
threaded section being threaded through said cover plate,
and said housing, said cover plate and said adjustment
mechanism comprise stainless steel selected from a group

consisting of S$S304 or SS316.

In accordance with a third aspect of the present

invention there is provided, in a system for hydraulic
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test; a pressurization source for providing a pressure

toa liquid; a Precision Pressure Hydraulic Adjuster

conprising a housing, a fluid orifice extending

t hrough said housing 5 for providing a connection to

sai d device under test and gsaid pressurization

source, and an adj ustnent nechani sm conprising a

t hreaded section having a first end threaded into an
PERF ISt re feSbRHani YA harBeemw adFiRT isding h@ugimgtceandnder

e LN y

T T e oo ey e L PP R e oPEEL e co
lLidquighdedl. Preetsiom, Psasdut@réadedukactRdnuetéendbmgrlslng

into a fluid er. th|n Sal hou nd de i ng.
aﬁ et %Tlveflu&% %5& x4 %qquéb?éhéh) aﬁauglng

£é1 updoehatber ahaamm@ctaoslrmid esald ogsvsest h.@fd@lr @ - and
th n said adjustnment 15 mechani sm chanber and bei ng

né’Eteéaufbe%’é]anf ISR SSor i PREe; 28 ai A BAAHTER uF‘t@ﬁEFnlsm

 cERPIYIiSigN G At REESSLH €s8aH96n Bgﬁlﬁﬁa%urflr}gsﬁaér‘ijd threaded

pressure, and a val ve di sposed between sa

indrees@ir i2SHMiSEReSBU eRCh SFh| @h@é@@%eW@éM atjist bpusing
arfiD% Sa 4 PRUGRI & gﬂ‘ﬁ% Oerth¥85_ UH:Smt Eﬁ&&”ﬁo%lwe and -

20 device, the netho npri sing he st eps
a-c@dﬁegﬁmngcohﬁle@eWKcesaaHe ﬁmesSurem@tmﬁh $audcethrheded
i Ssio Pres re draullc Adju ter,. the,valve_and. .
se E?% 057 %H dgy %%é?l %ﬁgﬁﬁ@g %Hg a glUld

p(essure gauge>®shch’

- cr;am@sur wZahtian s@udcehodidiendr amdsl AefiBiegsued effective

draull JAdj uster, the val ve and the iressure 25

volklie VArS 18l At Uit ChEBRERct SA-EnTLALH BRRBPST having

a Utshd ZidW &RbHsPEESEIbAZAL i QReSOUNGRM t O PVi d85@Btment
approximate desired pressure to said system

mesdirRd fing S edpp metes N e STATEEE sur®e toakdj dfluid
orEeSaUr €5 by, T g(d/gkbﬂg ﬁﬁ't@le&hr@@r&gpl ﬁ{r?PCt !aog)f@§§]ure gauge
respect to said housing; and conduct h

for measuring said pressure, and a valve disposed between

said pressurization socurce and said device; said adjuster

and said gauge; a method for hydraulic testing of the

device, the method comprising the steps of connecting the

device, the pressurization source, the Precision Pressure

- Hydraulic Adjuster, the valve and the pressure gauge, such

~.that the device, the pressurization source, the Precision

Pressure Hydraulic Adjuster, the wvalve and the pressure
gauge are all in fluidic contact with each other; utilizing
sald pressurization .source- to provide an approximate
desired pressure to. said system; adjusting said approximate
desired pressure to said pressure by rotating said threaded
section with respect. to said housing; and conducting the

test.
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30 test. 7 Said test may be conducted at a plurality

of desired pressures. The nethod nmay further conprise

a step of closing said 5 valve after said utilizing
step. The nethod may further conprise the step of

opening the valve to reducg sai d approxi mate pressure

to a lower approximate desired pressure, and

repeating said closing, 10 adjusting and conducting

st epRidrhesiet hor hay condukéedcarprd selehel stwepst oflesired
o ' _the valve; utilizing said pressurization

source to increase said approxinate pressure to a

hi gher approxi mate desired 15 pressure; and repeating

sai d,.cl osing,, adj usting and conducting steps. . Said ,

dosi M a0 AE ity e ComPEngE or S18B 6 Foe0Y seid
vIoHNGS tRer ssquateilnebngPStdpand said adjustnent 20

nmechani sm can adj ust and maintain said pressure by 1

PSI. Said liquid may be a corrosive liquid. Said

| i quind NRY: M8 SRhGCLRE-thiedm Sl 0l CORSI %tt'e%g_@f ofaning

Skydrol (BWMS3-11), Red G| (M L-H 83282), Lubrication
thy | valwg LEPRESZZGSO) sakl - depr fu&ha (e PTPREUFO24p. Baldgwer
g8 i-ng - y c ri t tep 0 .
2 settl %tgai%%ﬁiﬁt%&%gﬁ%’ha%g@m%%egqﬁg tr% & closing,
adgositiiingn and36osdubt ihat stsapsl. adj ust nent nechani sm can

be adjusted to a positive and a negative range from

said neutral position. 8 Said adjusting step may

fur trher reiaid Seaf heustePr Obomprise the steps of opening

~the wvalve; utilizing said-pressurization source to increase

said approximate pressure ‘to a higher approximate desired-
pressure; and repeating said closing, adjusting and

conducting steps.

Said desired pressure may be in a range of 15 to
10,000 pounds per sguare inch (PSI) and said adjustment

mechanism can adjust and maintain said pressure by 1 PSI.

Said liquid may be a corrosive liquid.

Said liquid may be selected from a group consisting of
Skydrol (BMS3-11), Red 0il {(MIL-H-83282), Lubrication 0il
(MIL-PRF~23699) and Jet Fuel (MIL-PRF-7024).

Said connecting step may further comprise the step of
setting said adjustment mechanism to a neutral position,
such that said adjustment mechanism can be adjusted to a

positive and a negative range from said neutral position.
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allow ng said test pressure to stabilize. 5 BRIEF
DESCRI PTI ON OF THE DRAW NGS Enbodi nents of the

invention will be better wunderstood and readily
apparent to one of ordinary skill in the art fromthe
follow ng witten descriptign, byway 10 of exanple

only, and in conjunction with the drawings, in which
l'i ke nuneral s describe Iike parts regardl ess of the
fi gﬁ@%uﬁ%@%?@g aptlep nmali dhrthiegureenpriisea the step of

' LI 15 f
yaran i e S UeRebeRs Aok R RPERET, 1S

per spective view of one enbodi nent of the Precision

Pressure Hydraulic Adjuster shown in Figure 1; 20

Figure 3 is a cross-sectional view of the Precision
BRIEE SDESCRYHTa0NI OFAGHES DRAWAtNGS gure 2; Figure 4 is

an expl oded vi ew of one enbodi nent of an 25

adj ust.ment nmechani sm of the Precision Pressure

Hy dridtit T MM Bst &5 of TRPgureRVeNERAn3; WFilgur ePs i sbatter

updétsabby ARANiLzed 16/ O§SpsaLt ¢ 0P8l oWkeWs er@lrpéwggklll
of the adjustnent nechanismof Figure 4, 30 Figure 6

ipgthe p%ﬂfh arey ﬁa@nipnlé@wem@syrsletdﬁrbmmsmmtl@ﬁ, the way

oﬁdé;l:‘éh?? eﬂ”ﬁ%haﬁha%gft ﬁgggﬁl%tio wit W ‘il SwfhdOP in

Vi ew o using o recil si on ressure
wityeh ald ke Adheséds désErdbee 13ke parts regardless of the’

figure numbering, and in which:

Figure 1 1is a schematic diagram illustrating a system:

for hydraulically testing a device;
Figure 2 is a perspective view of one embodiment of
the Precision Pressure Hydraulic Adjuster shown in Figure

1;

Figure 3 is a cross-sectional view of the Precision

Pressure Hydraulic Adjuster of Figure 2;

Figure 4 is an exploded view of one embodiment of an
adjustment mechanism of the Precision Pressure Hydraulic

Adjuster of Figures 2 and 3;

Figure 5 is a partially magnified cross sectional view

of a plunger of the adjustment mechanism of Figure 4;

Figure 6 is a partially magnified cross sectional view

of the adjustment mechanism of Figure 4;
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5 Figure 8 is a top view of the cover plate of the
Preci sion Pressure Hydraulic Adjuster of Figures 2 and
3; and, Figure 9 is a flowhart illustrating one
enbodi nent of 10 a nethod of using the system of
Figure 1. DETAI LED DESCRI PTI,ON Figure 1 is an exanple
of a system designated 15 generally with reference
nuneral 100, used to pressure test a device. The
system 100 shows a Precision Pressure Hydraulic

Adj usit (RPHA) .2 a.pressu gauge. 104, _a_pu 106,
and%i' Vi ge né%?g?bg?ng%$)%§88ﬁogﬁ%n%ﬁ%ﬁ %?p%?ClSlon
Ppeessue eHgdugeliodrandstée &XJTFilfB<can be

i nterconnected 20 with piping 110 to a 4-way

omi directional valve 112, so that they are in

fluidigureongacts Wwat hegackielheys Ehbercodarpesiffe of the

val ves can al so be used. The punp 106 can be
PramhettedPrESERE Sr éstdgruliiife AdishiRiof a9t opnd 37
and@l ve 114, Any pressure change in a hydraulic fluid

238 is 25 experienced by all interconnected equi pnent.

For safety reasons, and to nmintain test protocols,

t he H. cennect.e [ t . Le .
IR IS e SRTER 0335008 BB ebfpnigene o
a 3xthoel pfessung ghegeyd0dm nesRirg@scd e range of

pressure levels in the test. To facilitate fine

pressure adjustnment using the PPHA 200, the pressure

DEFAREED OBderiprbenabl e 10 to provi de consistent,
accurate pressure readings. In sonme enbodinents, the
pressure gauge 104 can be accurate to wthin 1 PSI
( PodR@¥rPer 1Sqd&r e @PncR)@MPSEchoiccar aéyséfihen designated

generally with reference numeral 100, used to pressure test
a device. The system 100 shows a Precision. Pressure
Hydraulic Adjuster (PPHA) 200, a pressure gauge 104, a pump
106 and a Device Under Test (DUT) 108. The PPHA 200, a
pressure -gauge 104 and the DUT 108 can be interconnected
with piping 110 to a 4-way omnidirectional wvalve 112, so
that they are in fluidic contact with each other. Other
types of walves. can also be used. The pump 106 can be
connected to the rest 'of the syétem via an isoclation wvalve
114. Any. pressure. change in a hydraulic fluid 238 is
experienced by all .interconnected equipment. For safety
reasons, and to maintain:test protocols, the interconnected
equipment has to be able to withstand the pressure levels

required for testing.

The pressure gauge 104 measures the range of pressure:

levels in the test. To facilitate fine pressure adjustment

‘using the PPHA 200, the pressure gauge 104 should be able
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requires the use of a digital gauge. One exanple of a

5 digital pressure gauge 104 is a Fluke gauge, node

nunber 700P31, which has a specified range up to

10,000 PSI. The gauge can accurately neasure pressure

levels to within 1 PSI, an 0is able to wthstand a

maxi mum overpressure of 1.5 "tines its maxi mum range.

It is understood that the Fluke 10 pressure gauge is
Cprine et byonsis ointox anpter g ypeamesutmat rediffgrenin some
eI s gaugﬁ% Bﬂ%& léseﬁau-rge R 196 }laéc’ %Scoc ra%e to

of pressufe an rovides a pprOX|na € pressure
Wﬂﬁhﬁﬂ suPs bl kodods t ber PRHAa 200Ihoh) 15snakeattteacy often
ustneg& Sone gress rlzﬁtlon sour ces, such as, test
JAtES, 5Pe 1437 ¢ 8 194hge of 28I 1 0 OBC00F P LS | £ 2
dng&ﬂarldeg@tmﬁet hedugmnyod- ymgs 20fF I Sy il Cafod€]l number

sed. By . way of exanpl e, and not I|n1tat|on

79 &f’&r’eé’ﬁﬁfc%diﬁa% 2t BBECLpAPs TAREShARd tounky Qfh BRI. The

gazRd. caPmecrndets1 of st 2kl fg%§§m@rf@§éispggp%uthln 1
i ncl ude SPX Powerteam P159, P300 and P460. Sone

Pipdeéins! dfs sdpliealiioe mé;ﬁdstguﬁlpél asinde PHerpaesPuBolef 1.5

: tl%e%6 1§pdm§& ﬁ nguse erg% ?gd%EQEOQ&h%5anq§L§ Piuke

punps 106 can a ressure
prprsgwree@abl}get He mnmrlﬁ@ﬁl Ty wrest adof eexam@llé |orctwades, that
dlf%er ng ation valve 114 can.be turned off after an

appr nﬁf%sﬁ?ﬁgs%?%g?%VE?lﬁﬁ%LﬁE achieved. In this

way, the punp 106 can be isolated fromthe PPHA 200,

the ressure uge 104 and the DUT 108 and nay not 30

i nf [ @n@@mphé%s@s%%n?pﬁeggaﬁe oft AHASHAFS B Gfides an.

- app¥aRh8te HWERQIrd i phbat i %‘ﬂblt%lﬂ)liteOffoﬁlaltYl%S Bieh f ey o

control valves can be used
make fine adjustments. Some pressurlzatlon sources, such as-

test stands, are limited to a range of 50 to 5,000 PSI. It
is understood that many types of pumps 106 can be used. By
way of example,. and not limitation, compressor pumps, test
pumps and hand pumps can be used. Some models of suitable
compressor pumps include SPX Powerteam P159, P300 and P460.
Some models of suitable hand pumps include Enerpac P-801,
P-464 and P-462. It 1is understood that other models of

pumps 106 can also be used.

If the pressure provided by the pump 106 is unstable
and fluctuates, the isolation valve 114 can be turned off
after an approximate pressure level has been achieved. In
this way, the pump 106 can be isolated from the PPHA 200,
the pressure gauge 104 and the DUT 108 and may hnot
influence the system pressure stability. By way of example,
and not limitation, shut .off wvalves and flow control valves

can be used.
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Al t hough the PPHA- 200 can w thstand hi gher pressures,
the safe working limt of this enbodi nent of the
pressure adjuster is typically 10,000 PSI. In one
enbodi nent, the 5 PPHA 200 provides a 1,500 PSI (ful
travel ) pressure range adju§Qnent at 10, OOO PSI. This
enbodi ment of the PPHA 200 can provide a pressure
adjustnment of 1 PSI at 10,000 PSI. Figure 2 is a

per spective view of the PPHA 200 showi ng 10 a housing

202, at 04 d ha
2102U$h Qﬁbu5|ng %Ré%c%ﬁ@hggg %%H%g?d?lefgﬁé ssures’
tHace&f@O@orhmg allh.tht beé RPHA Mddlmmlcﬂﬁpﬂde apdessure

{4t 1 D6lyPICEhbPpRACH00 i 1051 B s tadl THien, the

ppﬁﬁpsm@qmwisdeas a151;$1m@aplsﬁ $.eﬁuoer22@1pnpt:@§sure range
adj ust mrent nmechani sm 210. Fi gure

agpdaeddetitonh U _wPoE - tﬁ@lﬁ’PﬁNboée@eghom ither QA 200
cah pHdRiBRUSI BPe202rbasqpustRsed Snd pa34ararbl yhd PSI
chanber 212, “an adj ust nent nechani sm chanber 20 24
and an open end 236 sealed with a cover plate 204. The
cov Lat 4 _h ed. adj ust t e 0 _
Commiies: Bon wit P RE SR daadi et SalpBhRhr2fd csnbiling
a adjarstimgnt 2E¢hami swoed,  adsicst i Af4andndui dhingatihestment.

T L S R s e

_ fah:@usSizm)g 202+ thebe the apHexbeonab bkutda@pédi &8d24dcured -

which is in fluidic contact with a fluid chanber 212.
OnERe %95 ob%m#ef%ewfzahe 302pi B9 aeduapmenter naf ternatively, .

th@ONPBEL | 900t Garbyragy of exagpke %%chnotmgdﬂ ERLIAN:s a
pressure gauge 104, punp 106 and DUT 108. In one

thaeafisHesefbbannddt , o Heh ¢ |ad b dmisinitc ezhganéan 210.

Figure 3 1is. a cross-sectional view of the PPHA
200 shown in Figure 2. The housing 202 has a c¢losed end
234, a fluid chamber 212, an adjustment mechanism chamber
242 and an open end 236 sealed with a cover plate 204. The
cover plate 204 has a threaded adjustment hole 230, in
communication with the threaded section 226 of the
adjustment mechanism :210, assisting and guiding the
adjustment mechanism. 210  into the adjustment mechanism

chamber 242,

Proximate the closed end 234 of the housing 202, there.
is an external fluid orifice 214, which is in fluidic
contact with a fluid chamber 212. The fluid orifice 214
provides an external connection to, by way of example and
not limitation, pressure gauge 104, pump 106 and DUT 108.

In one example embodiment, the fluid orifice 214 can




10 -

15

20

25

30

12 include a comon valve fitting 260 for easy

i nterconnection to other test equipnent. The |length

of the fluid chanber 212 accommpbdates the 5 advance

and retreat of a plunger 244. Likew se, the

adj ust nment nechanlsn1chanber 242 accommodat es t he

advance and retreat of the ?hreaded section 226 of

the adjustnment rmechani sm 210. In sonme enbodi nents,
in%%jmﬂqmn wctearfiighiclha®ér 242 sy dnterconnection

rass tion at least 10 10 tinmes larger than

té.crogiq%éctl§ ?&gsga of the fluid chanber 212. In

alternate enbodlnents t he adj ustnent mechani sm

chamnher 0ss-sectiqnal are t | east

1 e fett i hah EhE EIEL et wflh arCombodithy the
adharer 2P, [y fHagurerd shows vageexpbeded vi@wy0tel hethe

adjustnent mechani sm 210. In sone enbodi nents, the

ahiUfigentofrechin il Foarbel 62t egaadaded 28 opdvance

r'arIcheré@f@cﬂgeng%ﬁE' Qhredfeaf setéﬁeioﬂdjéé%t et tﬂgcgaﬁg§%ent

~ 210 such that it noves in tandem 20 with the threa
mesg@niign 226.0-As shb@m Bﬂm@ g@mboglmfanb%u r thbe adjustment

meg:gl%llsﬂl a%r%%rl ”25 ' gt Corsre%%agg%in%r%%' rat :}L/east-'

p|n or ds the Pl unger "oosel y
10: heimg uﬁlgegenectlhaz48a [ nrbhe—@éumgma]caaréy 228 the fluid -

ated the _fir end, 252 of the threaded section
r%?%htan“ES z%ngéF?one%k %%ﬁf?ﬁiﬂu; e24ﬁ8?Pﬁﬁ?ent
metdilﬁnmsmngﬂfanﬂb@\ﬁ ty4228as - kN ddss-Gerkiguaat iQRa te least

(Plun er 244 can rotate independently of the rotation
t hAE3BEd tE88t DNCPRBS~ SR N af FdRart the fluid:

Cﬂgm@%QeQQane reduces wear between the

Figure 4 shows an exploded view of the adjustment
mechanism 210. In some embodiments, the plunger 244 can be
mounted on the first end 252 of the threaded section 226 of
the adjustment mechanism 210 such that it moves in tandem
with the threaded section 226. As shown in Figure 5, a pair
of dowel-pins 256 inserted into a corresponding pair of
dowel pin-holes 246, holds the plunger 244 lcosely by the
plunger neck 248 in the plunger cavity 228 located at the
first end 252 of the threaded section 226, preventing
extraction of the plunger 244 from the plunger cavity 228.
In this configuration, the plunger 244 can rotate
independently of the rotation of the threaded section 226.
This rotational independence reduces wear between the
surfaces of the plunger 244 '‘and the fluid chamber 212 and.
allows the plunger 244 to. move linearly when the threaded
section 226 is rotated to adjust the pressure in the fluid

chamber 212.
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surfaces of the plunger 244 and the fluid chanber 212

and 30 allows the plunger 244 to nove linearly when

the threaded section 226 is rotated to adjust the
pressure in the fluid chanber 212. 13 Referring to
Figure 3, the portion of the,fluid chanber 212 between

t he plunger 244 and the f|UI8 orifice 214

accomodat es a reservoir of hydraulic fluid 238. The

5 cross-sectional area of the plunger 244 is sized to

fit §g¥g¥ﬁﬁn t 'n %g§u£|U| 'Chggg %%xngheipr %%refluld
seal rings %inté spaced o or HWor €7 etdinef s
cﬁéﬁb@neZS@tbehWeenthhepb&n@ger2Q44 (ke Eh@uféuﬁdfomlalce

talled Cl,0SS- sectlonal d|a a ynger. 244,
2§f1 B STmSaReSa o b e 335 MRl N R gy 2 36 The
ciSs phantiethaQr ared redt echal pngnybe 12engt hs okikke to fit
fluid chanber 212, there 1is a respective increase or

 SRHEICACERTP (W6 VNI BETPRE 2fPal 2387 RER seal rings
2oMecdedhdd B 3y SheMol0to rkhire thRGE€aS8200L re seE51nto

decrease in the volune of the fluid 238 provides a
U@%rﬁé@@@ﬁ@|n§4ﬂncréﬁﬁé driggaer e&sefpPn the dnfdridgld ccross—

urne of | d nme
oSresaie, Yiagteal | U0 Biheds OO ETGTTnR, 210 ana
regjragvieded. &2 he W@@mfa¢heed9éanghere2Hhe ﬁBU|dd&hanbér or-

ot R TR, 1SR S0V he dnenarbrr 2 deafhere

-J_sriaﬂgSeglichhﬁél mer@ésmgef 3ééressecadvantrRd Wlume - of  the

retreated into the fluid chanber 212. Wth reference

= Hg ridgifres Mhedh FoRReCREd SRelthFi AYSEEH 104n BBisf 1gcrease:

oI gdekeLBE NG | @R Nyd QurALT o8S BnSATAIN LA EE A3 iQes a
stop the adjustment nmechanism 210 when the extrene
coqppegponding increase- or decrease in the Thydraulic.

pressure of the fluid 238. In one embodiment, a. chamfered
surface 216 of the housing 202 can be provided at the
surface edges where .the fluid chamber 212 and adjustment
mechanism chamber 242 intersect. This minimizes any tearing
of the one or more seal rings 218 when the plunger 244 is

advanced or retreated into the fluid chamber 212.

With reference to Figures 3 and 4, the dowel pins 256
can be of a predetermined length to act as a safety catch -
to stop the adjustment mechanism 210 when the extreme first
end 252 of threaded section 226 reaches the cover plate
204, This 1s a safety feature and avoids the accidental
removal of the adjustment mechanism 210 when the PPHA 200
1s under high pressure. In some embodiments, there is an
end-of-thread indicator 258 to wvisually indicate that the .

end of the threaded section 226 has been reached.
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- ad)gsspentonie

end 252 of threaded section 226 reaches the cover

plate 204. This is a safety feature and avoids the

acci dental renoval of the adjustment nechani sm 210

when the PPHA 200 is under high pressure. In sone

enbodi nents, there is an 30,gnd-of -thread i ndi cator

258 to visually indicate that the end of the threaded

section 226 has been reached. 14 An eye knob 206 with

a | éveretpl ¥ngi32Z2eanvwheh| ecdied¢ rathalite Z¥torh ehe 25g4ated

f e ded s I on- 2 of, J t
at] tﬁgnfégéggoég?hggg ég% ggeathgst 5%%%q?gcé§6 5%6 the
adnuﬂﬂmﬁneyamkaMizaﬁz1WheTgerp tanebeZéOpa¢conﬁndaﬂp daces

h t at th
24 EnFle 895 KRB 20kd BB Sy | hior Ot geappecate a

WAt nahdty ekyowiheRo &hQaEBH&ﬁHthﬁuiﬁmﬁﬂw mechanism 210
ressurized, a lever rod (not shown) can be inserted

- WHER othfie BEEPer? Hbl 5232968 IR % Bitithe AhBPIRITEFRLY, when

rHeoan InRLQ - Hl@rﬁ@ep@@%‘%@'rqﬁ@& at 1a8vaystem ot shown)-

pressure range of 0Ot 000 PSI, the adjustnent

© Cafechgni ¥rge ey cé\ﬁtﬁe ﬁf}‘cﬁ atléé(eﬁy hakrl. 2A2 higheotate the-
aBYSHATONRT GRSULE A0 9810 Of 13, J%Pestgmﬁogﬂgeﬁ@ g8 V!eg%tem :

can be used to rotate the tment mechahi sm
Prassgd pregsurads - mlgheB @%@nPSIDO@he QShusaméEVemerdnlsm :

e.used .t rQvi _hi otatio 15 to
21§ SRR Y e Cnd Pl gh o bk8 8 o tRstRES Fange
oﬂuﬁ%ﬂoqﬂﬁde62@@OaPSgnEQ WQeBchhteadeﬁesgﬁﬁmnhﬂlﬁ@tiaé the:

t he housi 202. Fasteners (not shown) can be used 7
hﬁﬁés’aovéF pratemopseeat fig lab%efén*ah?%b‘ 000

psaf, therQU§bﬂgc%92bé|ﬁsEBet§e§¥6b99ehQ|ﬁ§g38ﬂ 8Bfational
threaded screw hol es 222. Figures 7 and 8 show t he

togdieespondence of the

In Figure 3, there are 8 securing holes 224 on the
cover plate 204 aligned to 8 threaded screw holes 222 on
the housing 202. Fasteners.. (not shown) c¢an be used to
secure the cover plate 204 to the open end 236 of the
housing 202 via the securing holes 224 and threaded screw
holes 222. Figures 7 and 8 show the correspondence of the
threaded screw holes 222 and the securing holes 224. Figure
7 further shows a housing seal 250 seated around the face
of the open end-234. of the housing 202, eliminating any
leakage from the adjustment mechanism chamber 242 when the

cover plate 204 is fastened to the housing 202.

Referring to Figure 3, due to the small cross-
sectional area of the fluid chamber 212, small pressure
changes can be achieved within the fluid chamber 212 with

minimum rotational torque. on the adjustment mechanism 210.
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t hreaded screw hol es 222 andt he securing hol es 224.

Figure 7 further shows a housing seal 250 seated

around the face 25. of the open end 234 of the housing

202, elimnating any |eakage fromthe adjustnent

nmechani sm chanber 242 when tpe cover plate 204 is

fastened to the housing 202 Referring to Figure 3,

due to the small cross- 30 sectional area of the fluid
Thehakbey 2engtémabf [Fhesstieid chhagesr cdn 2her eetitevdtes a

| yid cha I 2 opal

w"l}l&oefr ?ua[ehgt)ehneot%éﬂa% ust g%tve%chgﬁ%sgm %8 EﬁighE% IIll BQ made
ifi ehigée h aofj usheentl m&bmmrzmhaccﬁ]mm@atﬂsr@dem desuch

o 09 £ SRS NS, F AT B B 8o

teu@luddeat @44ar govelen® Ofist unRsiefetine adj ushaenbxample
nechani sm 210 5 to plunger 244 novenent is achieved.
e gHENExanpte ERBBUPHENt FOI2tBRPI et robR | oASIBFtment
meldM ndGiU St Nt e s BC haRi §ml%;1QaEestlilahs'th§oh' %%arl inch: of
translation of 1 inch of the plunger 244. 10 T
theoldivigez0244houl d: preferably be constructed to
wi t hstand the hi gh pressures encountered in the
testing process. The materials used for the housing
202 Theo%ecvusi;mm 80204 and cadpusfenaitl nebhamemiZi®ted  to

. |d I | t thstand th
iR 20 PhBR PRebSalbDS NGB EH 10D e conping

pmmsb@dl.rreme tae d1duSisngu22, averhpl alﬁ@ls?% 2|@I2l,mgedsver

- .244 Qp adj ust nent._mechani sm 210 can._ be, %%
- Plgkamite St S T iR R S iatht Gdipasere
toSteelh Al adige S@%Qﬁ'osﬁgl@ff‘érct@t her ARy erhalids used in.

15

20

25
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capabl e of
the testing.

In one embodiment, the housing 202, cover plate 204;
plunger 244 and adjustment mechanism 210 can be, by way. of
example and not limitation, «fabricated with stainless steel
grade 55304, $5316, - or other materials capable of
withstanding the -deleterious effects of corrosive fluids.
These corrosive fluids can include, but are not limited to,
Skydrol (BMS3-11), Red: -0il (MIL-H-83282), Lubrication 0Qil
(MIL-PRF-23699), Jet Fuel (MIL-PRF-7024) or a mixture of

~any of these. However;: it is understood that the PPHA 200 .

can be used with any type of fluid.

The housing seal 250, seal rings 218 and retainers 220
can be, by way of example and not limitation, regular
Commercial-Off-The-Shelf (COTS}) rubber products. In some
embodiments, a minimum of three seal rings 218 may be

required for leak proof operation.
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wi t hstandi ng the del eterious effects of corrosive
fluids. These corrosive fluids can include, but are
not limted to, Skydrol (BMS3-11), Red QO

(M L-H83282), Lubrication Gl (ML-PRF-23699), Jet
Fuel (ML-PRF-7024) or a m pEure of 25 any of these.
However, it is understood that the PPHA 200 can be
used with any type of fluid. The housing seal 250,
seal rings 218 and retainers 220 can be, by way of

Sxar) AN, St G302 g soqy sings

ZJ%mreritE)det sf ‘athyheminPobpyheme Biahe r Mogsm@4 8 (EPDM)

e e | RETRoEE: NG SE 355 B Ceal= ot 2AgLation

. Smabﬁsﬂathﬁlcbfmﬂiﬁlllefm} Prompana vMdigne Mmnoneta (=R 220

rubber, m)del nunbers NAS1611- 325 (NAS: Nati onal
cakyiRg i BA 650§ta$fala¥foe§3raaﬁ4dwmsféﬂeeee (FddFect 1&e1qy . known:

asTher&ei@hner spdd@; cam g drden®ig782-1. 1In  an example:
PoI tetrafl uoroet hyl ene (PTFE) (al so knovvn as

1BENE  mbdEEenGaBér rws98782811nfzﬁrapa@szérrwéh retainers
22%"‘09511' ngnty ezé%fae&o%ﬁa'dlsltﬁ%e21§ .6 SRAGRD WeLA . other
2 Smm wer e

retai ners at” a separation distance o
magsedalex: He"rom mat ehioaks knovired oin hahe skit | edni.mltshe be.

rtocan. 0o be_use S se rings, 218 and/ :

%e ai-ner § 5 ltnﬁgutglgepgpa/ﬁﬁ f Sﬁiafﬂ%rgcogéo of WHHReUE:
depairadhgeftsm thet Hicowx anpl e rdapdidierht st he housi ng

202 can be 15 280mmin length and 90nmm i n di aneter.

The plunger 244 can be 150mmin length and 5nmin

di angt efne T@%a%@il‘éﬂ BRPLd i RBehanicg@ Cﬂéﬁpfﬁg 2%203651199 be-
110mm in length and 26.5mMm in dianmeter, while t

280pmg; d.rc hegrseh 2apd caPmpeinsgaamefer. The plunger 244 can

be 150mm in 1ength and 5mm in diameter. The adjustment:
mechanism chamber 242 can be 110mm in length and 26.5mm . in
diameter, while the fluid chamber 212 can be 150mm in
length and 5.5mm in diameter. The adjustment mechanism 210
can be 160mm in length with the threaded section 226 being
110mm in length and 50mm in diameter. These dimensions are
provided by way of example only. This provides a large
difference Dbetween the cross-sectional areas of the
threaded section 226 and plungexr 244. It is wunderstocod
that the PPHA 200, and its. component parts, can have many
other dimensions: both larger and smaller, depending on the

specific capabilities required.

A high number of threads per inch provides a smaller
linear displacement of the plunger 244 when the adjust
mechanism 210 is rotated. In the example embodiment, the

threading on the adjustment mechanism 210 can be 17, -12
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l ength and 5.5mm i n dianeter. The adjustnment nechani sm
210 20 can be 160mmin length wth the threaded
section 226 being 110mmin length and 50nmin
di aneter. These di nensions are provided by way of
exanpl e only. This provides g large difference
bet ween the cross-sectional areas of the threaded
section 226 and plunger 244. It is understood 25 that
U e (PPHALI2O0 Nagdgnitls FigvepoReneaghr t Shisam lHaws nigny PPHA
h ' i.on 0 I e Ler e [ Ng.
2%6%3355%'}%, Sbgbi("’??/ Y9 éx%ﬁ?lé”%hg hr}ogﬁcqj PEACLIG AL, &

eci fic cap ties required. er o

- prégpads prrustremtprodvildesSIa asnel [sarsted0 prieseare of 10,000

' ..th I 2 .th I
oL LSRR 9 IS PO 2 ST NG AL 1 o e

athe NPihreHdtbgnodn Phee athusidapnt ~aeshasi sm 210 cadeketood -
1", -1% 17 UNF (Unified Natiognal Fine Thread). This
that o TERESHRHANTOBBIRY SPEVITE BYI BRI eRaFpRRL Hhd210

am@tdl Frdtatd OPypds Bfeg%g@eﬁﬁyé§a§nﬁgrc%hé Pl vat fatting

system pressure of 10, PSI. The valve fitting 260
Zé%rcatrhé’ef lugied-ori fice 214 can be 5 a 4" NPT (Nati onal

Pi pe Thread), -4 size. It is understood that

different threading for the adjustnent nechani sm 210

and Hidufrer éntist sl cokchpinge itilveadstfiog thaevhbdeof using

| L d. 10 Figure 9 i
o EEB AR SRR E0endl A7 SHhEetein SobhEn s axe

sisysirdmeofl heirgure 1. The steps are sunmarized here:
STEP 902: The hydraulic equi pnent is connected 15
toget her, as shown in the exanple enbodi ment in Figure

1. BrePPH200 irhRet heyoivaleic10Q fabuecl anpedcgnhOcted -
together, as shown in the example embodiment in Figure
1. The PPHA 200 in the system 100 can be clamped onto

a stable flat surface or a workbench.

STEP 904: The adjustment mechanism 210 may be adjusted
to an approximate, neutral position so that there is
enough range of travel for adjustments in both advance

and retreat directions.

STEP 906: While monitoring the pressure gauge 104, the
pump 106 is used to bring the pressure required for
the test to' an approximate desired level. The
+isolation valve 114 can be shut off to isolate the
punp 106 from the system and prevent the pump 106 from

influencing the system pressure stability.
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a stable flat surface or a workbench. STEP 904: The

adj ust nent nechani sm 210 nay be adjusted 20 to an
approxi mate, neutral position so that there is enough
range of travel for adjustnments in both advance and
retreat directions. STEP 906, Wile nonitoring the
pressure gauge 104, the 25 Sunp 106 is used to bring

the pressure required for the test to an approxi mate
desiTdF | ¥ . Ebeer byl Behdn waknehld canléreeshuoed, the

of f ] e u from t.he. system and .
preV%ﬁﬂdiﬁﬁs%%uﬁ%g%ﬁgﬁf%gﬁiﬂ?n%Fuéﬁ%ﬁﬁ&e héxéy %nfequlred
pr essasrte lstvaldi.l ity. 30 18 STEP 908: Either by hand,
wench or a lever rod, the adjustnment nmechani sm 210

is adjusted to the required test level. 5 STEP 910:

The 9Tt @r@ssure itssal kowedute Stabilidmed +H @REbilize:
exanpl e enbodi mrent of a nmethod to use the PPHA 200,

t he 19t SEUr¥TUH DEHITRER Y @It ihed fep age FeasPPHA
30 ot eshdefPLes RSt S2008RBAGE okl 1D ersiteodey . 4t

that |onger or shorter stabilization tinmes 10 can be
used:eaSTEP D8 nsnpepeat bdfanei | telsd st estommmnessur elt  is

hasu% QEEbéﬁdt%%ttW§n1 %i“? %§$£t3£e§?%ﬁ§%iz%gE%h.times
912: ce the pressure has stabili1zed, e'tes can
t hemapr obeedis<kb. | $STERe 2&&nplse epbedisgntunttiiat thavetest-

b di d . PPHA, 200 i.s aple to w thstand
S;gggﬁkéﬁgggﬁpgssé?gbgl%%g at the deslired test pressure.

STEP 912: Once the pressure has stabilized, the test

can then proceed.

In the example embodiments that have been discussed,
the PPHA 200 is able to withstand system pressures of up. to
10,000 PSI and can be used with corrosive fluids. Due to
its construction, it is. also safe, compact and easily
secured to a test bench. The high thread ratic for the
adjustment mechanism 210 allows the pressure to be
precisely adjusted and maintained at a desired level, even
under extremely high pressures. For example, adjustments
of 0.01% can be made and maintained (1 PSI at 10,000 PSI).
The use of a common wvalve fitting 260 makes the PPHA 200
versatile and easily: incorporated into different test.

setups.

It will be appreciated by a person skilled in the art
that numerous variations and/or modifications may be made
to the present invention as shown in the specific

embodiments without departing from the spirit or scope of




10,000 PSI and can be used wth corrosive fluids. Due
to its construction, it is also safe, conpact and
easily 20 secured to a test bench. The high thread
ratio for the adjustnent nechanism 210 all ows the
pressure to be precisely adpusted and nmaintained at a
desired |l evel, even wunder extrenely high pressures.
For exanpl e, adjustnents of 0.01% can be nade and
- thai reHeen BPrerdlyp caperibsr) Thes pre$hetu§eiboﬂluents
fitting_ 26 the PHA .20 tid
' af@mggg?f?)klgfﬁcorgpdorg?ed&? nt l&%gl fdferlgn;ﬁtl esﬁS{S{EE‘? £0” be
iltustiddtilve appr eckatredtbycaiperson skilled in the art
30 that nunerous variations and/or nodifications nay
be made to the present invention as shown in the
specific -enbodinments w thout departing fromthe
spirit or scope of 19 the invention as broadly
descri bed. The present enbodi nents are, therefore, to
be considered in all respects to be illustrative and
not restrictive. 20 CLAIMS 1. A Precision Pressure
Hydraul ic Adjuster (PPHA) 5 conprising: a housing; a
fluid orifice extending through said housing for
provi ding a connection to an external fluid reservoir;
and an adj ustnent nechani sm conpri sing a threaded
section 10 having a first end threaded into an
adj ust nrent nechani sm chanber w thin said housing and
a second end extending
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outwardly from said housing, and a plunger coupled to

said first end of said threaded section, said

t hreaded section extending into a fluid chanber

within said housing and 15 defining an effective

volune within said fluid chagber, said fluid chanber

having a smaller cross-sectional area than said

adj ust mrent mechani sm chanber and bei ng connected to

said fluid orifice; wherein rotating said threaded
CLREMPon with respect to 20 said housing provides a

i near novenent of said plunger in said fluid chanber

to ghan i ffective volu for. .adj ing and
Limi i1t peee R o o dtt S he aar arpaf e copa
cangseradoigr:. 25 2. The Precision Pressure Hydraulic

Adj uster as claimed in claim1, wherein said plunger

iS'éb&a "8é said threaded section using two dowel

pi n& s@chibihadrismidk  BkuBHRInkS trAIGON8LLY housing for
I ndependent of said threaded section and wherein said
pﬁﬂﬁhﬁiﬁg Bs CPPPEEYLI ANt hO a7 | a8 thHgel $esrgyosgehand

t hatypSal @ eSS 11780 118 ddso Cantai ned.y Wit i Ld;

f1uid ?hcgrjnﬁr. 1 A%ihlgéﬂpf%%?%%%ﬁr@r gfsﬁ?é\é%@%@aglé%:gmn
hapdingst @r fagsel eintedthieadey dnsocofarc| afifes iment 2pechanism

rein . d ad] .echani sm c er has, a .
Bl Culfhina SAR AR Bbs EC A% PREOR, 53R Praending
ocuwrmasshH ye dtrioon ala iar éeowafirgqi-Girfd W dplingpdanberpladd dhesaid
ic Adjuster as clained

P i Si d I i )
iy G o7 AT e TGI8t \Re s 3Tk CREtARE] s5PRtion

extendange 04td5 £ 0£10i000RMbeaneisaid ash st MAsing and -
de@E%Q%g'SQR effective wvolume within said fluid chamber, .
said fluid chamber having a smaller cross-sectional area
than said adjustment mechanism chamber and being connected
to said fluid orifice;

wherein rotating:said threaded section with respect to
said housing provides a linear movement of said plunger in

said fluid chamber to change said effective volume for

‘adjusting and maintaining a pressure in the external fluid

reservoir.

2. The Precision Pressure Hydraulic Adjuster as claimed
in claim 1, wherein said plunger is coupled to said
threaded section wsing two dowel pins such that said
plunger 1is rotationally = independent of said threaded
section and wherein said plunger is fitted with at least
three seals, such that said pressurized ligquid is contained

within said fluid chamber.
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10 can adjust and maintain said pressure by 1 PSI. 5.
The Precision Pressure Hydraulic Adjuster as clained
in any one of clains 1 to 4, wherein said adj ustnent
mechani sm can adj ust said pressure within a 1,500 PSI
15 range. 6. The Precision Byessure Hydraulic Adjuster
as clained in any one of clalnB 1to5 wherein said
housi ng further conprises a cover plate, said
3¢ hr ddfedPE@et § 9 bBrAgSRDet Mivdaded iehPslighs teai (R ovépined
iPl abs, 8Rd S& d A1QYRisng; sald o, Co%ﬁé Bl gt & A '?f $848stment
adj ust ment mechani sm conpri se ‘Stal nl ess siee
medlaggitsed ¢hamher gheap aconsosﬁss@:tmforﬁ‘ae?,%rea)r ab53dmst 10
Preci si on Pressure dra i ¢c_Adj uster
alneggseﬁ §%§ oné of "eT AT RES ?Q? El‘aﬂf?(’:f“re(f’% 5?61 fluid
chmﬁmmnal reservoir contains a corr03|ve liquid. 8.
The Precision Pressure Hydraulic Adjuster as clained
30 in any one of clains 1 to 7, wherein said externa
4 Y esSemOi Pr&OIy A Spaet sae dH%lrﬁﬁlh@ %@i;%&%@ fa[@ﬂb@amed
group consisting of Skydrol (BMS3-11), Red
in Ry ipreR2el)clagns |k cdt i f@lﬁemn ("aid Fwamsz%@%)lsanw a
aﬂ@é E%?lléMﬂo Rﬁf(ﬂﬁpzﬂél anﬁ %y %?uSGMQﬁ?uhbghanlsmw
pressure testing conpri si ng; reservoir a
cayr essusitzanlomasotate $aid mmﬂsjmeg ba/ gr @sdure to a
liquid in the reservoir a device under test in fluid
contact with the fluid reservoir;
5. The Precision Pressure  Hydraulic Adjuster as claimed.

»in any one of claims -1 :-to 4, wherein said adjustment

mechanism can adjust. said ‘pressure within a 1,500 PSI.

range.

6. The Precision Pressure Hydraulic Adjuster as claimed
in any one of claims 1 to 5, wherein said housing further
comprises a cover plate, said threaded section being
threaded through said cover plate, and said housing, said
cover plate- and said  adjustment mechanism comprise
stainless steel selected ‘from a group consisting of $8304

or S3316.

7. The Precision 'Pressure Hydraulic Adjuster as claimed
in any one of c¢laims:- 1 to 6, wherein said external

reservolir contains a corrosive liquid.

8. The Precision Pressure Hydraulic Adjuster as claimed
in any one of <c¢laims 1 to 7, wherein said external
reservoir contains a liquid which is selected from a group

consisting of Skydrol (BMS3-11), Red ©0il (MIL-H-83282},
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10 a Precision Pressure Hydraulic Adjuster conprising
a housing, a fluid orifice extending through said
housi ng for providing a connection to said device
under test and said pressurization source, and an
adj ust rent nmechani sm conprb?ing a threaded section
having a first end threaded™I5 into an adj ust nent
mechani sm chanber within said housing and a second
Lignd eadtiendi @d louttMaEdPRFf 2309 %lai cRiitbusieaty, Farsd d4MIL-PRF-
7@ 4nger coupled to said first end of said threaded
section, said threaded section extending into a fluid
chanber within said housing and defining an effective
920 ouynﬁ_mﬁﬁhin sgid iluid chanber aid fluid, .
charb& N AGT BYSHAFTBY R osiedtd®nad SPERTLRARTY
sai ¢ adjuust resbrveeehani sm chanber and bei ng connect ed
to said fluid orifice; a pressure gauge for measuring
sai ¢ I ZaAA@N2 5 R EFR] VO T iRGSIEIEd e tdngtie e £o a
1iRfEssUn zati eBsspWhee and said device under test,
sai d adjuster and said gauge, Wwherein said device
undér de&ice sandepr &strilzat Foaidogpaeacsaind tadj et efluid
re3@ido4al.ve and said pressure gauge are all in fluidic
contact with each other by way of said 30 reservoir,
and anhr i s raot aPregssas dHybdreatied fegisderwiddmprising a

nBIRGC! oL 418300 NIRUSLAGBOYLOLS 8, bGAT TP ORI SF o

sai plrunger i n-s
preffiedhgve 23onnaltiren fior - adidstengcandnairnttaisti nthd heaid-
pr%ressure .n the reservoir. 10. The system as cl ai ned,

[

T CFaFAT o " whef @FFFSai d HEVi céP 5 BSINGEFaRFi ¢ mechanism.
coR@UiBABAL 2 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 tc 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 having
a smaller cross-sectional area than said adjustment
mechanism chamber . and being connected to said fluid
orifice;

a pressure gaude for measuring said pressure; and

a valve disposed between said pressurization source
and said device under test, said adjuster and said gauge;

wherein said device: under test, said pressurization
source, said adjuster, said wvalve and said pressure gauge
are all in fluidic contact with each other by way of said
reservoir, and wherein rotating said threaded section with
respect to said housing provides a linear movement of said

plunger in said fluid ' chamber to change said effective
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11. The systemas clained in clains 9 or 10, wherein
said pressurization source pressurizes said liquidto
an approxi mate pressure, and said valve is then
closed to 10 mmintain said approximate pressure in
said system 12. The systemAas claimed in claim11,
wherein said precision pressure hydraulic adjuster is
then used to adjust said approxi mate pressure to said
velbghe e@om egbinsaing] 5. m¥hptaysinegn dsecliqmdiden in the
&lal 1 or 12, wherein said valve can be opened to
adjust said pressure to a |lower desired pressure for
testing said device. 20 14. The systen1as clained in
1&ny gne of clainsg 9.t desir
@res

Y h &y %%Jem%‘? i3 Fgaﬂ‘) 80 %saahas Sgaf device

isquadead Nch deSipmeatd sai d adj ust nent nmechani sm can
adjust and nmaintain said pressure by 1 PSI. 25 15. The

systemas clainmed in any one of clains 9 to 14,

1her@id Sk | 4411 €1 d Sndk COK T OFA Ufs | 9qakd1016wh‘e'h}@ln said
systemas clainmed in any one of clains 9 to 15

Py deaddion | | spieCY s Bekeswedzes omsaigr oulptquld to  an.

T ﬁ%tgégS%esggﬁrf ca n?j{on%gyﬁs ‘%ﬁ‘[‘? EE% %%35) gloged” to

maligtt dHelsa(iM bpPREx1024%. pRPdssdife ihessibtgmtam.cl ai med
in any one of clains 9 to 16, wherein said adjustnent
mechani sm can adj ust said pressure wthin a 1,500 PSI

17 angte 5 si8tetheasystenimasdcl am megh 4 anyl ,oneh@frein . said
clains 9 to 17, wherein said housing furt her

PI&SHpries PEESEVER phufBaulilf d aditefied isecttinéh besRg to
adfuRaded 4 hppweRinatd SP¥85uPL A& said desired pressure.

13. The system as claimed in claims 11 or 12, wherein said
valve can be opened to adjust said pressure to a lower

desired pressure for testing said device.

14, The system as claimed in any one of claims 9 to 13,
wherein said desired pressure is in a range of 15 to 10,000
pounds per square inch (PSI) and said adjustment mechanism

can adjust and maintain said pressure by 1 PSI.

15. The system as claimed in any one of claims 9 to 14,

wherein saild liquid is a corrosive liquid.

l6. The system as claimed in any one of claims 9 to 15,
wherein said liguid is selected from a group consisting of
Skydrol (BMS3-11), Red 0il (MIL-H-83282), Lubrication 0il.
(MIL-PRF-23699) and Jet Fuel (MIL-PRF-7024).
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and sai d housing, said >cover plate and said
adj ustment nmechani sm conpri se stainless steel
selected froma group 10 consisting of SS304 or
SS316. 19. In a systemfor hydraulic pressure testing,
said systemconprising a deyice under test; a
pressurization source for providing a pressure to a
liquid; a Precision 15 Pressure Hydraulic Adjuster
Ltonptiss pgstemonsi sgaiamefll dind argr i pneecbxicdndingg @ to 16,
wﬁé‘fégﬂghsﬁd daéﬂgﬁ@&rﬁ&ﬁ‘ %e%iié’ﬁ’i NGan aade?QE‘egéiQ”pﬁ:gssure
sai d device under test and sal pressuri zation
wistdurcey larddOa®sSadiresyeent nechani sm conprising a
t hreaded section having a first end threaded 20 into
an adj ust nent mechani sm chanber wi thin said housing
1@nd ﬂa@emmbrensis-lemamﬁléﬂg icnlutadm;r dézyefg@?b&aiiﬁls OI9 rfo 17, .
housi ng, a a plunger coupled to sai irst end o )
when - %ae]é{d]g‘b"u?é}ﬁi%fft%ea? CFRET 3eCPYoh Plate, said
YRR NGe bt dh apbi Mg dencBanbar tHbligR SAiith hodksdNOp1ate,
and defining an effective 25 volunme within said fluid
anchafper, B Hdui daéHanperehadilage aaBdmldagd adjustment
HSS S eC ﬁggq r ; aid.adju ni_s
mééclrﬁan‘oésr%l a%%l belsnérgj]l ggﬁ%ﬁ??%% tsgesgi d%%‘%gded g?? llqcea;'nhrOup
cuwigtdyst e SEB0Aeorc®PPLési ng a pressure gauge for
nmeasuri ng said pressure, and a val ve di sposed between
30 said pressurization source and said device, said

~1%dj ust ea agdtsai dfgaugeydaubidodde@sultedr 8ekteng, said

testing of the device, the nmethod conprising the . )
SYSEEs DPIPDES I RonAecOF RECE neRASH cESSEhe @ Bressurization”
sdUrRES UfdZ abk61i §OMY C8, e SRcisd 0f HIRRSW:e a Precision-

Hydraulic Adjuster, the valve and the pressure gauge,
Pregemrendtydnrel ldéyi 2 uatr peresRuts g i onhousing, a fluid
orifice extending through said housing for providingﬂ a
connection to said device under test and said
pressurization seurce, 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, sald threaded  section extending into a fluid
chamber within .said housing and defining an effective
volume within said fluid chamber, said fluid chamber having
a smaller <cross-sectional area than said adjustment
mechanism chamber and being connected to said fluid
orifice; said system further comprising a pressure gauge

for measuring said pressure, and a valve disposed between

said pressurization source rand said device, said adjuster

and said gauge; a method for hydraulic testing of the

device, the method comprising the steps of:
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source, the Precision Pressure Hydraulic Adjuster, the

5 val ve and the pressure gauge are all in fluidic

contact wth each other; utilizing said

pressuri zation source to provide an approxinmate

desired pressure to said syégen1 adj usting said

approxi mate desired pressuré”to said 10 pressure by
rotating said threaded section with respect to said
housiange cdridgc dridu cdénige e hethespre 28ur et et heodunfe, the

i 9, .wherejin sai,d test i.s,.conducte at
e AN pARELAD BRLEALETE AR RRRAYT Sthe Thaliye | gt the
prdsaunel 9gatige f henchonqidtSi Bea &ivdeeQf tigd Opiregss@idation

| f id utiliz] tep. 22, The nethaod of
sQigian 2£0% UFERERSLBipr FEF g the SRS 20°dpshFRg  the

- vdlhe vah¥e the Ieebea Sl aaper @¢idTes Bl PR@SSET @ di& Acontact

| ower approxi nate desired pressure, and repeating said
o $ia5g, C&8FEsting and conducting steps. 23. The

met hed 19f 16bal 83 24, SRS L@MBA SLEg-Lbe & _egﬁo_v%ée an-

of : opening~the valve; utilizing said pressurization
apygiprdaate dasieadersassurappr wdivhtsysgesssure to a

hi gher. . aj Xi mat e LI essur.e;. an repeating._ .

o a3 RRE T APRL bR B ateiEe s pa0g opgaia
prExesuret hod mstaoliaigreghidy @myeaiwe] ofecd iamewilth t te@3ct  to

salieteln 3l d deslied pressure i Jn a range of 15 to

-20. The method cof-claim 19, wherein said test is -conducted

at a plurality of desired pressures.

21. The method of claim 19, further comprising a step. of

closing said valve after said utilizing step.

22. The method of claim 21, further comprising the step of
opening the wvalve ‘to reduce said approximate pressure to a
lower approximate  ‘desired pressure, -and repeating said

closing, adjusting and conducting steps.

23. The method of claim 21, further comprising the steps
of:

opening the wvalve;

utilizing said pressurization source to increase said
approximate pressure ‘to ~"a higher approximate desired
pressure; and

repeating said  closing, adjusting and conducting

steps.
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pounds per square inch (PSI) and said adj ustnent
mechani sm can adjust and maintain said pressure by 1
PSI. 5 25. The nethod as clained in any one of clains
19 to 24, wherein said liquid is a corrosive |iquid.
26. The nethod as clainmed i ngany one of clains 19 to
25, 10 wherein said liquidi1s selected froma group
consi sting of Skydrol (BWMS3-11), Red Ql
24( MThe 3987 | a3 ubtEaed ohn OBRY OWEL-FRR-128689) 1 Anko 23,
F : : -l : .+ Th t s ¢l ai i
W}g%{/elo&n?aoﬁwccfeﬁ%dl t%)gsé%g lglznﬁe:}ggﬁgsg?d%w@g 18, 000
powrhecgéengsstere f inthel P8Dhpandesatihne astjeptmeht mechanism

setting.said adj.ustpent chanismtq a.n al
Cap%sa}cijil%ri aglﬁicﬁlatlﬁ%?lga?aggd? BRI HERY Qr?%clhg%tlgm can be
adjusted to a positive and a negative range fromsaid
eut r al 20 28. The nethod as clained in a

ositjon. T ny
2%me W éfea‘}%]%“l 13° t oL a7med whr 81 SBFd Ofdj Ustifiy St ep® 24
wHdidiBelsaG@Mrilgses 1BeaSt8Pr&five i QMg said test
pressure to stabilize.

26. The method .as claimed in any one of claims 19 to 25,

wherein said liquid. is ‘selected from a group consisting :of-

-8kydrol (BMS3-11), Red+ 0il- (MIL~H-83282), Lubrication -Qil.

(MIL-PRF-23699) and Jet Fuel (MIL-PRF-7024).

27. The method as c¢laimed in any one of claims 19 to 26;
wherein said connecting step further comprises the step of:
setting said adjustment mechanism to a neutral
position, such that said adjustment mechanism can be.
adjusted to a positive and a negative range from said

neutral position.

28. The method as claimed in any one of claims 19 to 27,
wherein said adjusting step further comprises the step of:

allowing said test pressure to stabilize.




