Description VCI (Vapor Corrosion Inhibitor)

Preservati on Met hodol ogy of Self-Propelled and Towed

Howi t zer Guns over Cycles of Two Years. Background The

present invention relates to a VCI Preservation

Met hodol ogy of self-propelled and towed How tzer Quns.
I'n these days of downsizing of manpower and decli ning

popul ati on, Arnmed Forces throughout the world are

| ooking for a nore efficient way to preserve the
Desicriptiany equi pnent |isted above. Currently, in order

to miintain its Howitzer Guns at operational readiness
VCa(Vapol Coirosian InhibitorAPresdrvatisrcksthutolbgyzef Selféinpmaied ahd Towed
Howitreralung over @yciesiof flewieaes. Guns every three to four

weeks. The repetition of this manual procedure every
Backgeaund four weeks is both tedi ous and

ti me-consum ng. Moreover, to the Arny's dismay, it
The pessentdhvertibremldteeioa Kelcresdreatida \Methaiology v sélfpropelled and
towsdi Hdwitzer Gomsdi ti on. Over tine, parts and joints begin

to corrode, rubber and el ectrical conponents break
In thesmdayscbf dewnsizing ofapirpowereandsdediting pbputationt Amedd®rces
thrbeghouttbe alorlo gest Ineking fooa cuxe Efficieuvaydd pygserveitbe onflisgry and
eqlipmget listad@boed.ur e vari ati ons stemming from

condensation take their toll on Gear Boxes left to
Cugentiyd inoaseler tp mainiain ita Higwitzar dahs st orasatiapalreadinesscat gk §mes, the
ArmediFerges ulileps meeprwar tomangally mainiaig trowitzer{aunstqvptydhres to four
wegksa §& senalitionefi tais Manugigipradun aveBhirega four seekepisioth tedious
and yimesgepsuming pipreower) i thehrany sy dismay. dt geasanai sifastively keep the
Howjizer Gwsampaitw%gw@r@ JPVel HENPFTE INSkioitsRegntto cotrpge, rubber
and pleciiiFdl LOmPeRgUS Efe‘ 8RR 2pdl G3ALUE dpPiRcEReNH JHariigh Baktenance
be?%“‘?ﬁ?jtﬁg f tap £9st yTh| s leads to the break down of

onen S an sev reI educe t he |fe an o

th ir to. k%;n P r%}sarl ?51 ?IE engti?::
%g g T ére (ﬁ&éﬁ ﬁr? ' sgagﬁ i e
r;%rfee?n_%t e

88nce“{s and

r seals are especrally prone to such

Agigli€d cBlidcBid forhfforl Gahgdd RIS DF maldtBIsURSEIdiRéEdnger term
stotadeUbtholutthe @(ﬁ'f ofirRffiddls MRNSntrbithd el NG SNSDEMNironment.
ThiRZ88H to\Partidi r&@b%le@é"de&ﬁ@ét%ﬁ' ﬁhr@ﬁ &l iRk ®rheéf degradation

proRBided@ng Rtk AieRton. These reactions cause changes in
the rubber seals and result in | eakages of the

hydraulic, fuel and |ubrication system
RubBdrlddald kitd lebpddidiyl plohd 1tb1dudchl 4dihg léifects it LiER Lafrotected. The
ungdtdrated gkddpklih FlbBeEpoéht sensitivityStdWdRRYxygen, Tédonk NN adidtion,
badtbta attackeaind wtheh adtives sabistaricas. f Hride aBadtions talisd chargevady the
rubber sdaly srairies@Sin neisye st ranttlaradic, doel phy fibtisdtionwpsteme

for maintaining the operational readiness of the

abovenenti oned gun.

||II|I|||I|II |IIlllllll\lllllll“”lll

"‘166]66"‘

__*G00001*



The intention of the present invention is to create a

new nethod and the integration of its apparatus into a

preservation system for above said gun w t hout

experiencing the drawbacks referred to above. A

speci al object of the invention is to devel op an

ef fective nethod using a range of Vapor Corrosion

I nhi bitor products to protect the said weapon from
SUMMARY OF BHE INVENHOMNNE ti me reduces the need of

manpower after the said guns are kept in storage.
ThARAFER MRS ban @fd fhéiforicd\apaitédibus Way ValEieqbirddtRealy me

deQéndéﬁE@@N\@ﬁysfc%%bﬁ;ﬁﬁvefr for @ﬁﬁ?ﬂﬁiﬁmﬁ R SHRBAtidRalRbAdiRdss QY ey
ab¥@iMhertiSne) three to six nont t her eby enhancing

oper ati ona readl ness and better depl oynment of
The Mtehtidh of the preyEhtindétitioh @& 6 crehtd &l héw edetidy #@lthé Mtdgeation of its
app&afustiite aprésengtion sy3tnafor abeVe saihgyh Wishot xpietlertghgethe
drawiiaeks refesatyaboven to t he chassis, fuel system

| ubrication system cooling system hydraulic system
A syleeiat ohjech of tha thvehtit is tndevebp sineffective miethodxzaingsa range of
Vapea@arrosiond phibitampresiuetsité prptesy thieesaid wgsgpon romemrrosing and: at, the

samptimeseduned thexreedf nappowenaftBEhAIseEQUDESERIEPTINGOraye.
~ THE INVENTION I n accordance with this discovery, it is
Angiepphjedtof thie investiomis eerducing thetime ovindepawes reuired to change the
enging o skeven\hicieievendthressto $& mentiasi thereby ribenging operational
reggliness apd bettat dgployment 9f soldiersdn combatantjalés. The novel

fpr ocess and the VCl products used are herein
A fyeerobisstiis torkeep; the eid ggm operpiiqnakregdy by Riovidipaestatdl at i on
PresefvRtieniod C'Eﬂfé'ls fé’ 'élyé*@”bf‘ibf'%' Sxstemofoolipgpysiesy. hudislic
SY$§€n g@g"? g elgetr Btzg%%[‘n‘ bhepPFEs | Gﬁqu}%%ﬁt%'%rs}ee”"g
SY$PBd §°X€i%e%ﬁin"e‘w8 eXBAUt BESPAvent i on as shown

Déﬂﬂ@ﬂb&ﬁ%&*ﬁf‘?ﬁ@e@f% f@@’%@& Rt S;f;gz“f

'“Eiﬁ% ni n vv| th Zero P lnatnA& 8;@&@&;@% i.ch |nv yes
ProesHx 't"%‘g, % 3@5 yaed %h@feﬁ?réitéi’ﬂ‘ %Fdﬁ%“@f‘ed

9U8%neral cl eani ng, I ubrication and treat rrent of

Thg T BrpERee ARy e elﬁlaseamjsn 108 ¥ SBatiRec.
B
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system driver and crew conpartnent and erV| ng parts
In smembpdimentsaf tt@nioeentine ay/Shoverpip ifigerst 1i the presenetigrl methpd comsists
four methddobogizgkaridretdiled stagesi|first gtage begisnirgwith Zero Rpimt and
Maintemranice whichlinupéves avcompdisanytserviceltagkanvas and kept in
At Hrecregond stage, g;;ﬂémigebgtﬂroihen undergoasdhe piepartiomstage of general
clegpiag dubricgtion andr tirptreent of inhaenhearrosigbodi nent of the sai d
The fuEiftagernyolvesiike arplieatiopiohVChprioduds ivibe enging @inginAg t he
trapsraiggjen.deel sugpehydimiic sysiem. exhpustisystemsrubpefgompppeits,
electricalang elqﬁrgpmsmjgmg and corﬁ\ygtp@u WEBRONGY §3§terrar$gspen5|on system,
d”Y%f ng CESWEFRMRSTMERhIRhMPYRG Pt 58 ONtB+ h VI gr ease and

atl \Fangpl gte, the fou nﬁt% ﬁ@g? gegling of the Howitzer

9“6 ‘E%gﬂé‘ﬁ’ﬂ\ FPYEEGLWIER, VCIanY bifiStune tof 2yRars dgfoge it
'sm ifgj-Preca 'Pﬂ@ PR ?atl on stage involves the

cI eaning the interior and exterior of the gun with VC

Cl eani ng Agent and the treatnent of the inherent rust

of the gun with VCI Rust Converter. A further

enbodi nent of the said i nvegtl on involves the

Application of VCI Products™on all the essenti al

systens and conpartnents of the vehicles spelled out

bel ow in the detail ed preservati on procedure of the
- guns. By way of exanple and not limtation, the

followng are illustrative of various enbodi nents of

the foregoing VCl preservation methodol ogy for

Howi t zer Guns. Exanple 1 The details of VC

Preservatl on Met hodol ogy of How t zer Gun are herein
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a) Aroad test shall be carried out to assess the
actual condition of the engine and transm ssion
-assenbly. b) An initial pulling back (at |east
thrice) shall be carried out to assess the actual
condition of the Recoil Mechanism the Breech
Mechani sm Breech Openi ng Mechani sm Breech C osing
Mechani sm and Prinmer Feeding Mechanism c¢. The
- Auxiliary Power Unit (APU), Flick Rammer (Iless ranm ng
Aabtheoemishdiragrt of the sariSpaetioN R they ZéreRoif Mdintéeaneg anaivirth the
. change eikengiedeatsticants oit filieng fyel dael ifitels cgeae thbricant 't draulics oils, and
reflacsraér los cdvivantiinabgrdaddhvittt \Dlagresseldnaufarequided2relpairs 183he gun
totehsure @s bperafiaral effioendye f ol | owi ng task and i nspecti ons
as indicated below in conjunction with the Preventive
Anhthenerebedimentdf deksidinBmtion sebe Pegpatities ktage invobek thgedeaning
the intetibrearfdodxteasiar ofthe gbn witls ¥GbCleasing iAgeiraydrtiee freatinentzof khe
inhecssit fusgofdhe gn witlaVChBustyaneenter. i i . Breech Openi ng
Mechani sm iii.Breech O osing Mechanism iv. Hand
A fpigs; embodimentefithe said invgniigsdneaives e Applicatiancat VR Rrastucts on
all the eSSﬂé@bﬁ){StmﬁH’rﬁ%ﬁﬁaﬂmeﬂts of merweuhglel9|sa@lququv|t belw in the
detpfied pregyiuation AroqedpiePf tha @iREr i ng; xi. APU drive
hy draul ic systems; and xii. Equilibrators. b) Check
Vﬁ’@y Rxaseple éfD%F‘%tt"F"tbtﬁt"Hh thefoligying aredjustiative dhyvarious
emppdimentsef fad °’e@)'-""€rY€d presgaptiemetberelagy fepdawitzgr Guns.
Nemﬂaﬁ' smis aligned with the Spindle. d) Check for
E operati on i n the El evating and Traversing
Mechani sns. out external check for danages.
The dptails RéMQI eawa jen; Methadplagy of HewyitzesGun are herein
degpgbedat i on accordingly.

1.0. FIRST STAGE: ZERO POINT MAINTENANCE

1.1 Prior to putting the Gun into preservation, a full technical inspection, servicing and
repair (if necessary) shall be carried out. The following tests shall be carried out:

a) A road test shall be carried out to assess the actual condition of the engine and
transmission assembly.

b) An initial pulling back (at least thribe) shall be carried out to assess the actual
condition of the Recoil Mechanism, the Breech Mechanism, Breech Opening
Mechanism, Breech Closing Mechanism and Primer Feeding Mechanism.

¢. The Auxiliary Power Unit (APU), Flick Rammer (less ramming of round) and its
respective system shall be operated and exercised accordingly as indicated in the
Operator's Manual and Maintenance Manual.

19 During the tests, perform the following task and inspections as indicated belcw in
o ~ conjunction with the Preventive Maintenance Checks & Services:

a) Check for leakages in the following sub assemblies:
i. Engine fuel tank, cooling & lubricating systems;
ii.Breech Opening Mechanism;

ii.Breech Closing Mechanism;



Zer o Poi nt mai ntenance al so i nvolve the changi ng of
engine oil, oil filters, steering oil, engine

transm ssion oil, hydraulic fluids, fuel, and fuel
filter. Drain out all used fluids, and | ubricants and
repl ace with new ones and add 10% of VClI oil additives
to said fluids and lubricants. The various systens
shall be flushed when changi ng engi ne oil and

hydr auliv.Hard Pardp; The correspondi ng hydraulic, oil,
fuel fiv Peamer Rdedinh Mecbanisme r epl aced in the process of
change.vi. Fliék Fp@abiD STAGE: PREPARATI ON OF HOW TZER GUN
BEFORE wHESBRMadhzdien®. 1. Cl ean t he exterior and

i nt eri o#ii. BifingBlatfermer guns with VCI Water Based

C eani iy TealdV lafting Nepweggit . 2. 2. Treat i nherent
cor r odedl APat drive Wydrauligeystemgandonvert er Pri nmer.

2. 3. G edJequlibratas.nges and al |l noving parts with VC
Grease. 2.4.Clean Barrel with VCI C eaning Saol vent
3.0. TH|hﬁzﬁhsq'sete@mooﬂm@rw|amcm'¢le|°'we|9%@?§r%§qh Block.
ESSENTI AL COVPONENTS OF HOW TZER GUNS 3. 1. TRANSVERSE
MECHANI %R?Pecklthat@aﬁa?""‘ﬁfiﬁ%g Mechgnismds ékgﬂﬁpfﬂﬁhm Shigdle.

(60 SRRl o el g et he
Lub Ge Ho G Ni ppl
1%:J'3°%J§,arr>sg¥\eexmaﬂ R K AERees 0 0 Erevation | T C
changfg 1. T (i.\entl al I%cgre banro\ll foc%t or ICl ean and
Lubric M d‘r%ggde P©F 5‘\‘7 AT ﬁ\?g g¥d Pi ni on

Mechani sm C ean and | ubri cate W th VCI gr ease.

2.0.

2.1.

2.2.
2.3

2.4,

3.0.

3.1.

31.1

Zero Point maintenance also involve the changing of engine oil, oil filters,
steering oil, engine transmission oil, hydraulic fluids, fuel, and fuel filter.

Drain out all used fluids, and {ubricants and replace with new ones and add
10% of VCI oil additives to said fluids and lubricants.

The various systems shall be flushed when changing engine oil and hydraulic
fluid. The corresponding hydraulic, oil, fuel filters shall also be replaced in the
process of change.

 SECOND STAGE: PREPARATION OF HOWITZER GUN BEFORE
PRESERVATION

Clean the exterior and interior of Howitzer guns with VC| Water Based Cleaning
and Degreasing agent.

Treat inherent corroded parts with VCI Rust Converter Primer.
Grease all hinges and all moving parts with VCI Grease.

Clean Barrel with VCI Cleaning Solvent

THIRD STAGE : APPLICATION OF VCI PRODUCTS ON ESSENTIAL
COMPONENTS OF HOWITZER GUNS
TRANSVERSE MECHANISM

Coat Transverse Arc Gear with VCI Wax. Apply generously VCI Grease over
the dried coat of VCI Wax.



4.3.Elevating Arc and Pinion Mechanism Lubricate with
VCl grease. 4.4.Wrm Gearing Mechani sm Assenbl y. Check
oil level and add 10% of VCI oil additives to the
| ubricant via the filler plug. 5.0. BRAKE, BATTERY AND
ELECTRI CAL CONNECTORS 5. 1Add 5% of VCI G| Additives
into the brake fluid for self-propelled howtzer gun.
Open cover and treat spring with VC Wax and fog
3. pawder .Géar PloGsing Chvér/Aubtasserbblyg Niprles. f or sel f - propel | ed
howi t zdwbrigatewith VCI greesssi bl e, put a spacer in between
t he cl UleshHansing GreasetNippCl Powder. Cover the High and
313w Medvbricaterwit Yehdiegsevi th VCI Filmto keep it away
fromdirt. 5 3.Battery Coat a |layer of VCl wax on the
4.Q.er ni ndilevation Meghaaismyf battery. 5.4. Sl ave receptacl es
and el ectrical connectors. Spray said itenms with VC
4.%| ect r Ja5geRipl Suews padkpcatyrst ri buti on and Rel ay Boxes.
Spray df'eandidletrieate with M1 9t8@s@| ect r o- spray and
%nst all_VCl foamemtters in the power distribution
4.4nd RelGigvating At and Rinipnfdegpanisgb) | TTER GEAR BOX AND
FUEL SY$1ean anapibricaestith Y|L9/e358R SELF- PROPELLED

TZER) . 6. 1. Engj ne nge .engi ne oil and add 10% by
4"\;;ol ume ‘i". %‘@?%ﬁﬂf’még?mﬁreck for correct oil
| evel @ubriagie mith ¥C #&8r° Box Change gear box oil and
4.€g?régm€ﬁégﬁr{%‘%ﬁﬁ\ﬂggha¥9m /&)s!slemggl.dl tives. Check for
Check oil lével and add 10% of VCI oil additives to the lubricant via the filler
plug.

5.0. BRAKE, BATTERY AND ELECTRICAL CONNECTORS

5.1 Add 5% of VCI Oil Additives into the brake fluid for self-propelled howitzer gun.
Open cover and treat spring with VCI Wax and fog powder.

5.2 Clutch (Applicable only for self-propelled howitzer)
5.2.1. If accessible, put a spacer in between the clutch and fog with VCI Powder.

Cover the High and Low Mechanism Assembly with VCI Film to keep it away
from dirt.

<
w

Battery
Coat a layer of VCI wax on the terminals and cables of battery.

54. Slave receptacles and electrical connectors.
Spray said items with VCI electro-spray.

5.5. Power Distribution and Relay Boxes.
' Spray all connectors with VCI electro-spray and install VCI foam emitters in the
power distribution and Relay Boxes.

6.0. ENGINE, SPLITTER GEAR BOX AND FUELSYSTEM
(APPLICABLE ONLY FOR SELF-PROPELLED HOWITZER).

6.1. Engine
Change engine oil and add 10% by volume of VCI oil additives. Check for
correct oil level

6.2. Splitter Gear Box ' . N
o Change gear box oil and add 10% by volume of VCI oil additives. Check for
correct oil level.
5



Fuel Tank 6.3.Add 1% VClI Fuel additives by volunme into
fuel tank, start engine and let it run for 10 m nutes.
Al'low the fuel and VCl additives to remain in the fuel
pi pe Iines. Exhaust System 6.4.Spray VCI Ol additives
i nt o exhaust pipe, cover opening of the exhaust pipe
with VCl bag and seal with alumniumfoil tape.
7.0. BARREL AND BREECH MECHANI SM 7. 1. Barrel and Barrel
Canmp 7.1.1.Pull through barrel with VCI Light Gl or
VCl SolPuehtanty neans of Barrel Pull Through Kit and .
6.38r ush &xddiye WELFRgel afidiives/Aytvoluate iotoBoe! taik, Sthriehgine and let it run
7. 1. 2Adpi 40 AinGeat Alloagf the/llel &V C hadditivedtorremain ib therfeél.pipe lines.
7.1.3Apply 2 coats of VO wax on the Mizzl e Brake and
Seal bdxheustwiystamVCl Bag and nuzzle cover. 7.1.4.Apply
6.2 coat Sppdy Yl Oiladditiyas isde exhauetiping, cqve opering\el the exhaust pipe
' NECMNI“QMVCBMD@EdBEMh?MZnimU BieiakaPdr i dge Bl ock with
VCl O l_or VC Solvent and VCl Grease on the
7Qrechani%ﬁ%ﬁl- AND BREEGH "tﬁ%& 13. PRI MER FEEDI NG
MECHANI SM 7. 3. 1Lubricate wth VCI G ease 7. 4. BREECH
7.cLos| N@WHANIB&WP'?C'émPLubH cate all noving parts wth

VCI Grease and add 10% of VCI_oil additives to
71 Pull through barrel with VCI Light Oil or VCI Solvent by means of Barrel Pull

Through Kit and Brush or by means of an Automatic Barrel Winch.

7.1.2 Apply 2 Coats of VCI Wax in the bore of barrel.

71.3 Apply 2 coats of VCI wax on the Muzzle Brake and Seal barrel with VCI Bag
and muzzle cover.

7.1.4. Apply 2 coats of VCI wax on barrel clamp

7.2 FIRING MECHANISM/ BRIDGE BLOCK

7.2.1. Spray Bridge Block with VCI Oil or VCI Solvent and apply VCI Grease on the
mechanism of the Bridge Block.

7.3. PRIMER FEEDING MECHANISM

7.3.1 Lubricate with VCI Grease

7.4. BREECH CLOSING MECHANISM

741 Lubricate all moving parts with VCI Grease and add 10% of VCI oil additives to

the breech mechanism lubricant.

7.5. BREECH OPENING MECHANISM .
Lubricate all moving parts with VCI grease and add 10% of VCI oil additives to
breech mechanism lubricant.

7.5.1. BREECH HAND PUMP
Lubricate all moving parts with VCI grease.

7.5.2. BREECH MECHANISM ASSSEMBLY
Lubricate all moving parts with VCI grease.

. 7.5.3. REMOTE FIRING MECHANISM.
Lubricate all moving parts with VCI grease.



the breech nechani smlubricant. 7.5. BREECH OPEN NG
MECHANI SM Lubricate all noving parts with VCl grease
and add 10% of VClI oil additives to breech nmechani sm
| ubricant. 7.5.1. BREECH HAND PUMP Lubricate all noving
parts wwth VCl grease. 7.5.2. BREECH MECHANI SM
ASSSEMBLY Lubricate all noving parts with VCI grease.
7.5.3. REMOTE FI RI NG MECHANI SM Lubricate all noving
parts with VCl grease. _8.0. RECO L MECHANI SM

8.@. 1. RedURCOMMECHANISM N ppl o, Lubricate with VO
grease. 8.2. Replenisher Piston Indicator Clean with

8.%VCl deReraisBiifferBleadeeNippleengt h of indi cator.

Add/ Renmnicate witily/Cidrease necessary. 8. 3. Recuper at or
Clean with VC degreaser and check correct anount of
8.4 | ui d &eplenished®jston Ilidator YRES, HOSES AND RUBBER PARTS
9. 1. Ty GiearQwith MCIAfEgleas®fGindSiheciclengtRlofiindicetor. tAuie/Rendwe fluid,
of t he wheresecesshry.ncr ease the pressure of the tyres by

25% Note: Tyres are to be rotated a quarter turn

8.3very ®Reguparatoy.
Clean with VCI degreaser and check correct amount of fluid and nitrogen.

9.0. TYRES, HOSES AND RUBBER PARTS

9.1. Tyres

9.1.1. Apply VCI Silicon Fluid on the sides of the Tyres and increase the pressure of
the tyres by 25%.
Note: Tyres are to be rotated a quarter turn every 6 monthly.

9.2. RUBBER PARTS

9.2.1. Treat all rubber parts with VCI Silicon Fluid.

10.0. CHASSIS |

-10.1. Grease all moving parts and fill all greasing points with VCI Grease.
10.2. Ensure the chassis coating is intact; apply all exposed parts with VCI Wax.

10.3. TRAIL LEGS

a. Tow Eye and Drawbar Catch
Clean with VCI degreaser and lubricate with VCI grease.

b. Trail Wheels
Inflate tyres with compressed air to 5 bars and coat it with silicon fluid.

¢. Wheel Stud and Nut
Check fer correct torque (260 Nm).

d. Hub and Axle
Check for damage or missing wheel stud and nut .Add 10% of VCI oil additives
into the Axle.

e. Tie Rod Fasteners
Clean VCI degreaser and lubricate with VCI grease.



9. 2. RUBBER PARTS 9.2.1.Treat all rubber parts with VC
Silicon Fluid. 10.0.CHASSI S 10.1. G ease all noving
parts and fill all greasing points wwth VCI G ease.
10. 2. Ensure the chassis coating is intact; apply all
exposed parts with VC Wax. 10.3. TRAIL LEGS a. Tow
Eye and Drawbar Catch Cean with VCl degreaser and

| ubricate with VCI grease. b. Trail Weels Inflate
tyres W Plungergpmesisthesti r to 5 bars and coat it with
si |'i comiédnuwith VCicdegh¥zeed andtiutshicatedt WitH VCIhgredsel or

correct torque (260 Nm. d. Hub and Axle Check for
damage gorSpatie and§topperel st ud and nut . Add 10% of VC

oi |

addiléany bspecttand LblaricAtd with V@I. gréase. Rod Fast ener s

C ean VCI degreaser and lubricate with VCl grease.

f.

Pl umgdarref Clampi | Wheel O ean with VCl degreaser and

| ubri c&lean, tnspedtland/Qubrigatead@.greage Spade and St opper
d ean, Inspect and Lubricate with VCI grease. h.
Bar r el i.(TraiSrEading Cylindgsect and Lubricate VCl grease

VCl g
104eat

Tr aiQleapanddgioriepteyith Ebgreasean and Lubricate with

rease. 10.4. LAYER S SEAT AND PLATFORM a. Layer's
ChEYRRISPENRAMERLAPRMpl y a | ayer of Va

silicon fluid on the |layer's seat. b. Seat Fore and

Af t

Back S
defici %ms'eatl Igérg'aﬁ!j letl}\lfécﬁ%rﬁ-srrﬁmlw

10.5.

10.6.

10.7.

11.0.

1.1,

11.2.

e e Lo hEatoyt Ll VG 9 SR Ber cat

Clean and Lubricate with VCI grease.

c. Back Stoppers
Clean and ensure that they are not deficient.

FIRING PLATFORM

a) Right and Left Link

Lubricate with VCI grease

b) Travelling Lock Assembly.

Lubricate with VCI grease.

c) Bracket, Bipod Leg

Lubricate with VCI grease.

d) Base Plate Assembly

Lubricate with VCI grease through grease nipple.
Mechanical Linkages

Clean, Inspect and Lubricate with VCI grease.

Suspension System
VCI grease is applied on the suspension system of the Howitzer such as
tensioners, the idler wheels, support rollers via the grease nipples.

Driver & Crew Compartment
VCI Foam emitter and VCI pouch will be installed into the driver and crew
compartment of the vehicle.

EQUILIBRATOR

Ensure there is sufficient of nitrogen in the Chamber Of Balancing Mechanism
Unit. The pressure should read 1510 PSI at 70°F under normal conditions. The
range perimeters are +97 or -56 of the said pressure.

Ensure that all rubber seals are intact and protect it with VCI Silicon Fluid.

8



a) R ght and Left Link Lubricate with VCl grease b)
Travel ling Lock Assenbly. Lubricate with VCl grease.
c) Bracket, Bipod Leg Lubricate with VCl grease. d)
Base Plate Assenbly Lubricate with VCl grease through
grease ni pple. Mechani cal Linkages C ean, |nspect and
Lubricate with VCI grease. Suspension System 10.6. VCl
grease is applied on the suspension system of the
Howi t zer such as tensioners, the idler wheels, support
11101 | er Jredt aubbeesepieaiseVai Pidoaskiuid0. 7. Driver 8, Crew
Conpartnent VCI Foamemtter and VCl pouch will be
installed into the driver and crew conpartnent of the
1Mviehi cl &nsire.gateb@liie ASBRABDIPHS ffeesinore dirtandegring yuddverdngahwith VCI
of ni t RolyethylenetFiim. Chanber O Bal anci ng Mechani sm
Unit. The pressure should read 1510 PSI at 70F under
11%or mal Gherging Valves arphkest GoglingeEhpet ers are +97 or -56
of t he Geandwitly \éGldageeasenang l@r@ateen@\n@a pagts| with\Blegrease.
seal s alightentitiRacessaly.protect it with VO Silicon
Fluid. _11.3. Treat rubber seals with VCI Silicon
MG ui d. EB]!'."Q’?EH?&P{*@% e valve assenbly is free from
dirt arfdeay f’ﬁﬁe%)ﬁmé U'@'ﬁaF?gW'mV% '83s¢Cl  Pol yet hyl ene

Eilm 11 Char [ n Ives and Test Coupl i ngs Caps.
& ean tP ubrlc Vi nﬁ; epa]r.ts o
with V évol |Ol :fad cg ck that off level is maintained
ILL LL’ Indlcator ro II not slide towards the left.
12.0. FOURTH STAGE: SEALING OF155 MM, 240 MM, 105 MM AND 8
INCH HOWITZER GUNS
12.1. Seal all opening with Aluminium Foil Tape and place security seal at al!
openings.
12.2. If equipment is store in unsheltered area, cover equipment with VCI Canvas
Cover.
13.0. ROUTINE INSPECTION DURING STORAGE EVERY 6 MONTHS POINT
13.1. External Chassis
13.1.1. Inspect the conditions of enclosure. Carry out sealing on the enclosure if

required. Inspect all hinges and lubricate if necessary.

13.1.2. Inspect equipment for signs of deterioration, and carry out necessary
maintenance works if required.

13.2. RUBBER SEAL

13.21. Inspect all rubber seals and treat them with VCI Silicon Fluid if necessary.

13.3. - TYRES

13.3.1. Check tyres’ pressure and increase the pressure if necessary. Check the
integrity of VCI Silicon Fluid Coating; treat tyres with VCI Silicon Fluid if
required.

13.4. EQUILIBRATOR

13.4.1. Inspect the seals of the equilibrator and treat with VCI Silicon Fluid if required.
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11. 6. Equi l i brator Piston Rod. C ean, Inspect and

Lubricate with VC grease. 11.7.Indicator at Pressure

Tank Add 10 % by vol une of VCI oil additives and check

that oil level is maintained between "REFILL" and

"FULL". Indicator rod shall not slide towards the

left. 12.0. FOURTH STAGE: SEALI NG OF155 MM 240 wM 105

MM AND 8 | NCH HOW TZER GUNS 12.1. Seal all opening with
13A. um niREGAILIMECHAISMIANG! ace security seal at al!

openings. 12.2.1f equipnent is store in unsheltered
13d&cka, Gomponentsioptimeitecol MechzBisnCHnit beeddoberactivaReol f miRthly in

| NSPECEcGMdDdRItOIMaBTBRINGE s HeERVCca MAONATHS POl NT

Ext ernal Chassis Insgect the conditions of enclosure.
13Ga2.ry difter eaidrnent hes be¢ncineprstegandde pfesea@gtion eampleted, ensure all

| nspectopaningharedeeresiv sealehwitle secerifyflabgbcessary.

13.1. 2. I nspect equi pnent for signs of deterioration,

and carry out necessary ntenance wor ks i f
143 > RUBRERRESERVATIONOR f ﬁ%}%&l éwglﬂgw” s’é&ﬂ@""a‘?ﬂ# 8inch

treat themwith VCI Silico f‘ cessary.

3 3. TY] ES 3.3.1. Check tyres' pressure and increase

4hhe pr if necessary Check the integrity of VC

Sl i CO pag e\i Zﬁr eat St WI t hIternatuve'ly after 94 months if
Fluid i
wtze as not been o rin erlor mspectlon

14.1.1. Equipment should be cleaned and dried, followed by inspection before re-
applying of VCI products. Water trapped in the equipment should be removed.

14.2. Static Mobilization

14.2.1. If it is just only static mobilization i.e. only to start the engine for less than half
an hour, then re-application of new VCI products is not necessary. You may
recycle the existing used VCI Products. However, it is of paramount importance
to seal all opened openings with new sealing tapes and security label seal.

14.3. Moving / Open Mobilization

14.3.1. If the Howitzer gun is mobilized for few days, please repeat the said
preservation.

14.4. Estimated Time for Re-preservation

14.4.1. Estimated time for re-preservation is approximately 6 hours for open

mobilization and 2 hour for static mobilization.

The foregoing embodiments are susceptible to considerable variation in its practice.
Accordingly, the embodiments are not intended to be limited to the specific
exemplifications set forth hereinabove. Rather, the foregoing embodiments are not within
the spirit and scope of the appended claims, including the equivalents thereof available

. -as matter of law.

The patentees do not intend to dedicate any disclosed embodiments to the public, and to
the extent any disclosed modifications or alterations may not literally fall within the scope
- of the claims, they are considered to be part hereof under the doctrine of equivalents.
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13.4. 1. Inspect the seals of the equilibrator and treat

wth VC Silicon Fluid if required. 9 13.5. RECOL

MECHANI SM UNI T 13.5. 1. Conponents of the Recoil

Mechani sm Unit need to be activated 6 nonthly in

accordance to Manufacturer's Technical Mnual.

13.5. 2. After equi pnent has been inspected and

re-preservation conpleted, ensure all openings are
Clgmsper|ly sealed with security | abel.

14. 0. REPRESERVATI ON OF 105 v 155 wW 120 MM 240 WM
Whatds elaimedi ARTI LLERY GUN 14. 1. General Replace V.C.|.

at every 2nd annual inspection, - alternatively after
1. RYGrbrasesvation Methiodelegy of elfRropelied abd d aweg Hwiizer &5uns with
caliber ef 105rminn£20semi themn and 240nemuisingeViE! (sarsufcarmesion inhibitor)
overlqyelpe df twmededrsi ed, fol |l owed by inspection before re-
appl yi ng of VC roducts Water trapped in the
2. B@V%h%’ﬁﬁe@?ﬁml MetRedalegyef glgim 1 whereis theipresepistion mathodelogy
invplyesthe yse of VC| gropys tajRpiptain the pger 3 [epdinpgofithesaid guns
by glimipating carepsion @"eé”ﬁg g Hie degri '°r3é'§§ ir‘fg‘fé{l“lﬁ' NReAb grake
SY§igrapatiery ?@%Waﬁa ‘F“ﬁ’é?ﬁ“%?" ytication gyptem, clutch
sY§} %’Be@g{f} W%%F‘ﬁﬁ?ﬁWBB’y%’F‘@"% ﬁB Wa&j used VCI

rmun i npor t
pRs igthadg eé’b Pupﬁ efvg % 5fmd°'°9v
::: | 8%%”& % Pg'gg@%e%;g;s: i o
ﬁ%e licati AIVEL, doplré S&gfth géen%l stﬁ ES EUn and
preservat| on 14.4.1. Estl mated tine for
4. The Véﬁsr%ggr%t'io‘m\/létﬁo@o?ﬁy% AR 8 WheRilREZ2rd BEinMSRtenance

involves a full Technical Inspection, servicing and repair (if necessary) shall be carried out.
A road test shall be carried out to assess the actual condition of the engine and
transmission assembly. An initial pulling back (at least thrice) will be carried out to
assess the actual condition of the Recoil Mechanism, the Breech Mechanism, Breech
Opening Mechanism, Breech Closing Mechanism and Primer Feeding Mechanism.

The Auxiliary Power Unit (APU), Flick Rammer (less ramming of round) and its

respective system shall be operated and exercised accordingly.

5. The VCI Preservation Methodology of claim 3 wherein Zero Point Maintenance also
involve the changing of engine oil, oil filters, engine transmission oil, hydraulic fluids, fuel,
and fuel filter.

6. The VCI Preservation Methodology of claim 5 wherein 10% of VCI oil additives is
added to all new lubricants and hydraulic fluids.

7. The VCI Preservation Methodology of claim 3 wherein the Preparation of Howitzer
gun involves the cleaning of the interior and exterior of the said gun with VCI water
based cleaning and degreasing agent.

8. The VCi Preservation Methodology of claim 3 wherein the Preparation of the howitzer
gun involves the treatment of any inherent rust of the vehicle with VCI rust converter.

9. The VCI Preservation Methodology of claim 8 wherein the inherent rust of Howitzer
gun will be converted by the VCI rust converter from ferric hydroxide Fe (OH); to
ferrosoferric oxide (Fe;O,) a stable compound which does not readily change as
exposure conditions change.

11



nmobi lization and 1/2 hour for static nobilization. The

foregoi ng enbodi nents are susceptible to considerable

variation in its practice. Accordingly, the

enbodi nents are not intended to be limted to the

specific exenplifications set forth herei nabove.

Rat her, the foregoing enbodi nents are not within the

spirit and scope of the appended clains, including the
10eThe Val RresarvativarMethodolagylofblbien 3 whewint stage$ of thevpreBamration
metladoivigy dolves thetapiplitadinnl of WCldrdducds en theynain epéretrgisystems of
theetbwithiengun, §.et engiree engihg, itransraission & ttanevesse wachanisy, fuel
systemchysisaudic sysiemni exbaugiisystem, aibber hosea rsealsayubipet components,
tyre$, tedactiicalarfdzglectrghicisystema @nd conneciors, weaperinabyatem.tsispension
sysiem, brgke pyséared-luteh systea driveraand erew, eereparimant ded MEVing pats
SU@QIQI%I ents. Clains: Wiat is clained: 1. A VC

Pr eser vati on Met hodol ogy of Sel f-Propelled and Towed

r’e@m%t'%'\f'ﬂh?ﬂﬂ'qué’f clgim 3 wheqejr alhe

%ﬁﬁ‘ﬂ e
i e T e
FiRg F8¥ﬁf {65 T2 i o WPéF%uSP?r?Q?é%ﬁwé’sY@?K?atu on
f_ VC
12, FRe Ve férg' I CARELy E'Emoh%ygersﬁng%zﬁwaah\écw'

ad "Y?ﬁ'ﬁa §8%9"%h, preventing the deterioration of

; g%?;%s %a % |on StFﬁo ([ﬁ §§§I§ gﬁf'& }t'vﬁggﬂng@?} §¥1¥ S!l?/%% é%l oil

System weaponry system and
b g r@ ﬁ&%'oga?g;5&@?@@%@&%@899&%&%%92@'
ad?'olgér mst og| ca st ages, routine six nonth

15l ﬂwemege n'TRéhdd o‘PBl il $0 RhERRIRbY 98uRE of Vel
hyéfr%ﬁﬁc Hidaltive fsa%HéH info 1 taht £rap ufé §fstdMiib SQ@NEIS
Preparation of vvltzer plication of
16PrIRENVIGE PreSétvitidf m&ﬁ&ladg%f §I¥§J1@"Whé?é|n g Vo %%bré%'&‘ ifiéithe
exBARt bydter? lialibtnaBst dipe beforé thelitite ¥oderdd RBEVEPHIEAR film and
thévEridineatgyesdd WittfoltapeWwher ei n t he Zero Poi nt
- Mai'ntenance involves a full Technical Inspection, :
17SHia/V/CI Prgséstionaéthédoiddy of erais seigred LIl silleon aitllis &splied on
all thé rubberrcoaphoh@its, hobed, Isedile, anartirésodf tivhowizeAGERI6 ptdserve them
froacdaterioratondiut it@theiredehee efngrone aadhditrh vidies mayssi on
assenbly. An initial pulling back (at |east thrice)
18wirhé @ Rreservatidn dvéthddpiagysef Sckaitnht) abéreml VCbaldttro-sprapiwill be
appliee 6te @bl eledtiiczh @ontach paifits, Battesey teriviireh aonsentor8r sapkets, master
s panel invdtciveenial swit@r pareh sGivegecaptads: ipdntied rwirauidbdards1¢RCBs)
ang@ #ednstgllation hbViC kmanTheitiasdn itheaglgcticahend eactronfgigrdjosures.
Fl.ick. Rammer (less ramming of round) and its
19y Bhep¥et Preserypiandvietbpdalogyisd claa Atwhereamd Celight il 9&¥CI Cleaning
solyerids usadgp V'.ean gnd presenyetheppeansntyAypiem ush i9e o bayelof
claim 3 wherein Zero Point Mintenance al so invol ve
20¢ e VRbRrgeeryation Methpdntoayiqf claign 10 mhetein YCl graagenis applied on the
SUSRERRIOR S F’Br?fmel"ehﬁﬂ‘?oﬁuﬁﬁﬁﬁtenﬁl°[]?r(§sthef%IWhe& synpert rollers via
theg gnepsa NiPPIES. The VOl ~ Preservati on Met hodol ogy of claim
5 wherein 10% of VCl oil additives is added to all new
| ubricants and hydraulic fluids. 7. The VC
Preservati on Met hodol ogy of claim 3 wherein the
Preparation of Howitzer gun involves the cl eaning of
the interior and exterior { the said gun with VC
wat er based cl eani ng and degzreasi ng agent. 8. The VC
Preservati on Met hodol ogy of claim3 wherein the
Preparation of the howitzer gun involves the treatnent
of any inherent rust of the vehicle with VCl rust
converter. 9. The VCI Preservation Mt hodol ogy of
claim8 wherein the inherent rust of How tzer gun wl|
be converted by the VCI rust converter fromferric
hydroxi de Fe (OH)3 to ferrosoferric oxide (Fe304) a
st abl e conmpound whi ch does not readily change as
exposure cond| t| ons change 10 The VCI Pr eservatl on
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16. The VCl Preservation Methodol ogy of clainm0

wherein VCl oil is sprayed into the exhaust systemvia

t he exhaust pipe before they are covered with VC

plastic filmand then hernetically sealed with foi

tape. 17. The VCI Preservation Methodol ogy of claim

10 wherein VClI silicon fluid is applied on all the

rubber conponents, hoses, seals, and tires of the

howi tzer guns to preserve themfromdeterioration due

to the presence of ozone and ultra violet rays. 18.
21 Thiee VCI PResevetionraMethnddliegyhafdddimghd whereindVCh Fdanwemitter and VCI
poidl witk be irtstalled ntathewrivér and cegyptoraphriorent bl thé velutlei cal

contact points, battery term nal connectors, sockets,
22 the tvéx Pseaer\ahorpMemodoiolxspfr claemtwheraintthe Vﬁél@lase isi applied on
 all jogepiithe Howitgarignted circuit boards (PCBs) and the

installation of VCI FoamEnmitters in the electrical
23 5 e MG Rresaivatioanethedglegy. of glgim Prwhepein Pradiap iagnestion and
exqpeising 9hrasgl meehanisan af the Hamizargynwil| be cajried eytievery sixanonth to
en%yr%am%@pg@rlmfeqdwe%equetena g‘&rP’%ﬁ?ﬂ"eﬁ'r"&'\éﬁZ%’eth“he

24\Iﬁa§?éﬂ < St em UCh al barreﬁfﬂlv 20 Th p gs entrances
an ICI@ §85 P\qu I| é% :Ee\y %ﬁ? e|s after the
G Ep Sy R VELE AR Cave e plece

in §t8rap %W?é Pie grease ni ppl es. 21 The VCI

25. t' Qe gﬂloaypff Cl ?r |n glﬂ appmad on
:(/)i .r ﬁzrg%%m taﬁ%I oe19ef' 5 n eﬁ %ﬁhnce\?&UItra

rtes FVatt on thodol ogy of claim 10 V\,her ein the VC

?g%%;\%? P%&ﬁr@%ldneﬂle%dabgv é\é% ggfgvgh)t?t:%? '_Pm E%oc%&% will be

rern a rout I ne |ns ection nd exerci sing of recoi
mechani sm of the FbMAtzer gun will be carried out
‘every six nmonth to ensure 100% operati onal readi ness
condition of the preserved How tzer gun. 24.The VC
Preservati on Met hodol ogy of claim 11 wherein all the
openi ngs, entrances and crevices of the Howitzer gun
will sealed by VCI foil tape and security |labels after
the application of VCl products; and then covered by
VCl Canvass Cover and will be placed in storage for
two years. 25.The VCI Preservation Methodol ogy of
claim2 wherein VCI Silicon Fluid is applied on to al
rubber parts to protect them agai nst degeneration due
to the presence of Utra Violet Rays or Ozone gas. _
- 26. The VO Preservation Methodol ogy of Claim 1 wherein -
the VCI Products will be replaced at the end of two
years preservation cycle.
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