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VClI (Vapor Corrosion Inhibitor) Preservation

Met hodol ogy of el f-Propelled and Towed How tzer Quns

over Cycles of Two Years. Background The present

invention relates to a VCl Preservation Mthodol ogy of
b self-propelled and towed Howitzer Guns. In these days

esqripfédmsi zi ng of manpower a inLng popul.ation,

Arned Forces throughout thgg\%/oq?‘lg’ld |gr5g9 'adggﬁgﬁld‘r‘wam“‘ And  (ned
VClrtWaporgt driasicarnhibitgr) Presprvatien Wethddelogi lof Self-fPropetied pmafiowed
Howitzet Gdnaibvarésyclesiof dwolXears.n order to mAhntain its

Howi t zer Guns at operational readiness at all tines,
Backgrouindred Forces utilizes manpower to nanual |y

mai ntain Howtzer Guns every three to four weeks. The
Therpegsnt inventiadf retalfdsSto VOGP re PErQ SRSHIVIEthBUSIbYY b ¥eBDréstlled and
towédHowiteelGunss bot h tedi ous and tine-consum ng.

Moreover, to the Arny's dismay, it does not
In trekst elays vRdowrseiny dffeanpdwer bA® Hedhnmg populdtibrs tAried Forces
throaghnalit theoworldsmeriodkingEfor patdre efficiknt Way teSpreeeve thedmilitary
equipotenttisted abdeer and el ectrical conmponents break down

and require replacenments. Manual nai ntenance becones
Curgntipge bhder td maintas its Howitzeri Glirtsyat ofseratibhdl eeadimadslad bl €mes, the
Armied Foecest utifize sviaan@dwen s maheallyi mgnfairoHowitied Gupg every thrakeo four
weekbeThe ftepkfitionrof Gasmabaaiggotefire everg trrae tdfouhweekiie bdth tedious
andétimike-ooristatng . M&eavdrpxethe Amgy'1@Bmagnil ddes mot efit@ivelyeidep the
Howiizet Guas & pristjihé yorsditiore pOverltiend, @arts ang gsnts Bedid doifryde, rubber
and\Mexirical ceyporemis Bredk ebwntahdmequisyebricBments. Wdruar thaitenance
becames pltagethdrdodecestiydowns if left in an atnosphere of

uncontrolled humdity. G| and grease cause
Hunddigye mesisturen mnd Varge temperatune Nakatipas eteniringifaim Bomdetisaton take
theitullsor Gads Boxest left torseid Istmindyors ang o0rIBbS. aBdarboxes, engines
andsaeer replacemdnicparts bee highly sigaeptivle tdhehdrges tia enunf@iitys . Weapon
systagisngnd sleatronit | systemse in garticllar, ateaprges to rbrpakuosnsyif Gft in an
atmpgphere aif unchetrolled cumidity. | Qihgdd grease catisy aggendratiodubver time
whenhhexposed dn ligh duenidityal Thisatechde aot thel breaky dolve dfusadrdpénents and
severelytredueasithe bfierspan of thelHawilzea@end.o partial or conplete

degradati on, which occur in the form of degradation
Aging scesdlestiventeérro farcdhahgesrint propertyRoftrhaterisie dhat cat@ on longer term
storagpwithadtithe peigoneoftaheminzts and oontedliihgabhes humiditgfof the environment.
Thiulepds tte padel of kempietes degnadatenh, gihichpscdun i tHebfarm pafedegirddation
procesass amnd/cragk fopmatiah. oxygen, ozone, WV irradi ati on,

bacteria attack and ot her active substances. These

reacti ons cause changes in the rubber seals and
Rubbeg sealsi ard eakeaally pfonehto Isych aaginge efféctel if deftl unprotected. The
unsatyratéd graupa is yshbempresent bénditivity Woward\dxygeny/ldzon&/l UV irradiation,
bactgria| attack |and| pther a6W/ESSubstances. These reactions cause changes in the
rubber seals and result in leakages of the hydraulic, fuel and lubrication system.
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SUMVARY OF THE | NVENTI ON The current nmethod is an old
fashi oned and tedi ous way which requires heavy
dependence on physical manpower for maintaining the
: j ' f the abovenentioned gun. The
S”W‘éﬁy Qﬁa}d#éﬁﬂgtﬁéégﬂt invention is to create a new
? and the inteqration of its apparatus into a
@@ W&I °8ﬁs §p§idef ignedAnd tedigds way which rediips heavy
dep Q 8'0?Haanmﬁ%{@v@nt?@fr@rthe&per@t'%wdmss of the
ab°¥ E?tfﬂ”eglﬁ“ ct of the invention is to devel op an
ecti vfe net hod, usi ng a range of Vapor Corrosjion
Thel ‘F?PB‘?’} th PB“&GE‘HQV%' 1O at@ﬁ@egvamathﬂeaae.ther iptagration of its
aPPRAIAYS,C grvation fisters fnabpyeraaif gy MithoylfxparRngingrthe
dra W%?Fﬁa\}i%{) L#PQRe said guns are kept in storage.
t her ob ect of the |nvent|on is reducing the tine
A sig °' gw}fth? EYERRdS tudevsiapan effrctivemgthed Using apange of
Vap@&& an Wémée cls i BEoted the saigyRapan rem &pEgsion and at the
Sa"bentwa trdvgesihe gianPewslAficethe saifiows: Are keadpistyaamt
d| eTr to corrbatant role. A further object is to
cg s@? G‘i'P"b‘ éﬁ‘»d&tcmﬁa? t'%ﬁg%gowﬁwnaﬁr%t%change the
eng(f&t |°f Y8 qtﬁé%fﬁﬁ%@ﬁsf By Engncngngperational
rea 'ﬁ?ﬁslq{‘éit ?Yéﬁ?” O 6?'?'1%? to\Fombatant{R-aul i ¢ syst em
ectrl cal and el ectroni c system rubber parts,
thh%f%% OHR @per@y%re% fga @arpr%%e@ a total
Pfe S §'S, fuglsyatenh iricaten ysferprepalingesystem, hydraulic
SystBE‘s CFﬂﬁP dgleqtigniq Wurmqrﬁa%d&mnwyﬂ% steeriag
3ys‘8f’§§89%?‘3)‘“1 gnginesyAptics; and egpeustiysieAvent i on to provi de
rocess involved and the VC products used
DE*&&%SX?@Q&'&EW%QE REHEINYENTION; oned guns. The
novel process and the VCI products used are herein
In ageardangsayth thiscdiscoyeny: it isran ehiegt ©F thegnventien taprexide (ke newe!
Progess Hyged @rd dhe VCprededts ysedq gk piasarvation of theafarewrentioned
9UN§sing a range of VCl (Vapor Corrosion |nhibitor)
roducts. In an_enbodi nent of the invention as shown
The’ Rovelpracess apd fhe Y& wrpdystsiisad @re diesein deseribed.
nmet hodol ogi cal and detail ed stages; first stage
Thepaygintian rRjatep tha X&4 oremervation Methedelegy orendycieh of twaoyeses of

Howdtzeb@pns Yeing agands &fd/GldYaporQortdsiondefbital) prodgets. t he
Howi t zer gun then undergoes the preparation stage of

In afl @RHcAImerft |o?ﬁ‘1@'|ﬁ\%nt|$ﬁj § ‘sﬁ A ﬁ’irf Rl Heem& étlo‘ﬂfmethod consists
four rAQRB &S iEAahA Heiled & r§t t arﬂa%lrln - Zer oint
Manﬁt@ﬁéh&a%leﬁ‘m%lvé/ ch'nS eng

At the S8tHH $BgRNshef tzéy r?fmen y @?U éﬁesﬁféﬁa%rﬁ %@euéftgceneral
cleaPW)l RiBticAtioRRR tfé‘ém?@rﬂ%mrﬁleren? dnd- el ec

The3Nitd St3Fe FHY IvEQWééwnWWBF%uéﬁ% #E ergiRPERSIHEN
tranSMisS R fuel system, hydraulic system, exhaust system, rubber components,
electrical and electronic systems and connectors, weaponry system, suspension system,
driver and crew compartment and moving parts such joints.

Once the VCI application is complete, the fourth stage involves sealing of the Howitzer
gun and then it will be covered with VCI canvas and kept in storage for 2 years before it
is mobilized for operational purposes.



driver and crew conpartnent and noving parts such

joints. Once the VCI application is conplete, the

fourth stage involves sealing of the Howitzer gun and

then it will be covered with VCI canvas and kept in

st or age for 2 years before it 1is nobilized for

ﬂ‘?ratl 0 Ff) {1 oses.. 2 Anot her _enbodi nent of the said

AneHresies 'm PHBe 2ajdjnyssiian INBP AEENRAEEMainiaRaNGs. tryolving the
;19 %;Pe icAd P'biﬂﬁf%é'ﬂﬁ' fugl ilters;, gparyIybriqapk hydrayligs oils, and
re é‘& ntlogfg Fqreasst wmh\//gp grepse ang)if rngrgﬁ depairs to the gun
OWHT%'E% ¥t i onal grease with VC grease and
i f re U|red alrstothe to ensure jts

A“Oa:\% ogimsrit aaéhe ““ﬂﬂb‘-‘rﬁ‘érpf%Pﬂfa‘ibqfh%ﬂQe Byolyesetheglganing
the | 'iegowf h F% Cofr'eaninge’\gany and e tigatment of the
'nheé?'éta{H?t et%‘f"' ps t4rRIVES®'er i or of the gun VVI t h
Af EI C? gent andthetreatrrent of the _inh
Ut g'iefaPo i) 'myent%@vol&wéﬁpehcatwpb}/@h@foducts on
all thy s comngriments 9fithe, vehicies srelled gut below in the
dete %Epﬁsgf\fa&ﬂ"af%e@wemfm@ on all the essenti al
stens and trrents of the vehjcles spelled out
BV% agils) do oy ;ﬁ ee@was crmltetuanr argrst he
HEe” %9f °r89°'8§1 PEFSER@tIRDMSthadotogy ifQyi1owitzer Guns.
foI ng are illustrative of various enbodi nents of
Exqrng regoi ng VCl preservation methodol ogy for
Howi t zer Guns. Exanple | The details of VC
Therdetails,of VEh PreservationdVlethiodelagy afiHawitzar Gumncare herein
desgzihed;bed; 1.0. FIRST STAGE: ZERO PO NT MAI NTENANCE
1.1 Prior to putting the Gun into preservation, a full

1.0t echni cal i nspeFIRST.STAGE: ZERDan)INTEMAINTENf\NCE
necessary) shall be carried out. The follow ng tests

1.1 shal | Ibr(?orct@f)uthl‘\’fgé gdun mta)pre%efv%ﬁgn 551 teehiitd! ifdBeGRBR! defficing and
out t Orepsip B feck rﬁ%hé! e E5H8H btOThelrb| dmhﬁg fe8i8/sh&l Bd! rrled out:
transm ssi on assenb An initral pulllng back (at
| east )X toaB)est BRI beth%rﬁéf dut BFaslds the afRaRSAdIBEof the engine and
act ual trarfsfiigbidn 48emblyt he Recoi |l Mechani sm the Breech
Mechani sm Breech QOenl ng Mechani sm Breech O osing

Mechanbysan Al Rilingesackefdéad ke Qﬁ'ﬁlls’d@ cafriedd1R to assess the actual
Auxi | 1 @nyiticn\ue thelieé doil nisf, t BaEATRIECHARSS, Bra8ZH BBening

of roumeghammsin, IBréecH@@EmgtMébﬂaﬁMﬁta&m Fritaer FRBindME HaRRm.
and exercised accordingly as indicated in the

Operator S Manual_ and Mal nce Manual. 1.2. During
the t €St é\“’r’ mWF an é@mﬁf? Ramyperd|egs rampieg of %) and its

dSe *% %%m'ﬁs* q%@dma\ﬁénw%ed in the
(’I?/Zl In?e a?f@@rﬁ%@?gﬂ&‘ 'E%’gi eheck for |eakages

mthefollgvv{ g asse
12 During the tests, perform the fo Iowmg task and inspections as indicated below in
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;

iii.Breech Closing Mechanism;



Engi ne fuel tank, cooling & |ubricating systens;

ii.Breech Opening Mechanism iii.Breech d osing
Mechani sm 3 iv.Hand Punp; v. Priner Feeding
Mechanism vi. Flick Rammer; vii. Recoil Mechani sm

viii.
Lower i Mdiand

_Firin%PIatform ix. Trail Wheels Lifting /
i"UMRPU drive hydraulic systems; and xii.

Equi | i hrrdimsr £eeding Megbanisdr snoot h operati on and

conpl e¥lieF kK@M rof the Breech Block. c¢) Check that
the PrYiBeceMeshagisiechani smis aligned with the

spi ndl ¥i- Fiinadi@ifaems or  snooth operation in the

El evat ¥nf2hWpeeis hifings/ LowelB&hani sns.  e) Carry out

ext er M4 ARH dEve pygraulig sygieres: and3. f) Rectify any

defi ci BhEGULREOrSicorrect observation accordingly. Zero

Poi nt
oil,
oi l,
out al
new on

{,nt enance al so invol ve the changi ng of engine
SPICHeCk 4 914

heck f smoothqneration @ne cpmpletegiionere efine Riegsh Slpck.

19 et e e i MeEsana s e e spinde

add 10% of VClI oil additives to said

s..an
f1 ui dsg)aFHEf—CEE% SMegiky QPeratiqr in,theiElryating and-Havessing Megkanisms.
fl ushed when changi ng engine oil and hydraulic fluid.
The co‘?)r(é%rﬁ’d?%Pﬁ@"ﬁﬂ/‘g}eéﬁ?qré?még?s,- fuel filters shall
1.3.al so be replaced in the process of change. 2.0.

SECON

D) Beglit-an\pigfioignayrandNnestragnpsepationsapgopstipatre

PRESERVATION 2.1. Cdean the exterior and interior of

Howi t Z2&ro@ait miittBnafide A RloRAFRENGhGAG bR ehaid 8, ojl filters,
D201 c28L 501 Shanddnse 86k o THREHIE M08 HGA e e

W th MlaifRestal©RBY ALiHE Mand LbRdants sndtepEERRE ng\tv
hi nges1@aes gLl piﬂ@&'diﬁ\ﬂ:sQ@E&iﬁ_flmo‘siéngﬁbr%% -
A ean B v&loudistSteMSishsil S‘é‘ﬂthé?‘%d%&ﬂe\‘\ec'ﬂtan%%en
STACE fluid\Ffflel dofr E&“oﬂé %ﬁ\sﬁmﬂg&

ase Li)nes and add
ink BlPand hydraulic
d l%—replaced in the

COMPONbrdlEsss(3f chleMyel ZE

2.0.

2.1,

2.2
2.3.
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3.0.

3.1.

3.1.1

SECOND STAGE: PREPARATION OF HOWITZER GUN BEFORE
PRESERVATION

Clean the exterior and interior of Howitzer guns with VCI 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.



3. 1.

TRANSVERSE MECHANI SM 3. 1.1 Coat Transverse Arc

Cear with VC Wax. Apply generously VCl G ease over

the d
Sub- a

~ 3,1 pousi

gr eas

Scre ewsg

reas
31%mII

Pi ni on
40Vbrn1
1add 1
fille
CONNE
brake
cover

hovm t
bet we
Hi gh

ried coat of VCI Wax. 4 3.1.2. Gear Housing Cover
ssenbly Nipples. Lubricate with VCl grease. Gear
n [Leate wi th VC
eﬁ?ﬁﬁ %%8‘% rSup: %&é‘é’ﬁ%ﬁ%ﬁ’?l Tangent i al

3 @-F ase qlg and Lubricate with VC
e ub [C ¢ and Pinion Mechanism C ean
urlcaew grease 4.3. Elevating Arc and

M%Q{ignman{sHprl cate with VCl grease. 4.4.

ari ng anism Assenbly. Check oil 1evel and

0-?/ entf&f Qwsgﬁgg%stothelubrlcant via the
RY AND ELECTRI CAL
‘éngﬁER%cC?t A)O %fé%g Additives into the
ug lfj | ed howitzer gun. QOpen
(E ‘ﬂg Fag iny §€F AVRT wax and fog powder .
Eﬁn b t@é’ﬂ Inqreae or sel f-propell ed

z If_.accessi bl.e, put a spacer in
eIgle mgArcagPérH%p&%ﬁhwﬁrh VCI Powder. Cover the

al[hab ate N S Assenbl y with VCI Filmto keep

a

441t awaw "’[E”%J hgm t Coat a layer of VC
sk i

wax OI’]CF]

Sl ave
sai d

%ag | &ﬂ 388 Y]etet erﬁ%lubgﬁerg)\ﬂa the filler

§r§p
[ W|th VCI eIectro spray. 5.5. Power

50 el rl\%ﬁ“ﬁ%’e ro Spr ﬁ“%@@'ﬁ%@“@mﬁ ?: zr S

EI\IGI N
(]\ILY

5.2.

5.21.

5.3.

5.4

5.5.

6.0.

6.1.

6.2.

| n t he t| Qn X . |
géﬁi % g@)‘( %gg&ax SE ;i&ggaﬁlleﬁgg\@tzer gun.

Clutch (Applicable only for self-propelled howitzer)

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.

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

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

Power Distribution and Relay Boxes.

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

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

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

Splitter Gear Box

Change gear box oil and add 10% by volume of VCI oil additives. Check for
correct oil level.

5



6. 1. Engi ne Change engine oil and add 10% by vol une of
VCl oil additives. Check for correct oil |evel 6.2.
Splitter Gear Box Change gear box oil and add 10% by
volume of VCI oil additives. Check for correct oil
| evel . 5 Fuel Tank 6.3. Add 1% VCI Fuel additives by
vol urreFl r?h_o uel tank, start engine and let it run
for 10 8 the fuel and VCl additives to
6.3.¢ arrai AT NECHTHS 'a%%‘” Nesihy, yolume ialo.fugLiani, Sk angne,and fet it run
Spr ay f\%:ﬂoa'“utsacﬁ'lp %fqeh%d ¥haditivesitp gemaip jnthe fuel pipe lines.

openi of t e exhaust pipe wth VClI bag and seal
6. 4vv| th ﬁg a e. 7 0. BARREL AND BREECH
MECHA

5t RIPS. QOUFPPPNINGOf the pyhaust pipe
throug‘ﬁ Pfg?g %%‘HF'UG feilPeval  Sol vent by

0. TEANS and Brush or by
0-reans ggRg%rL@Brﬁé%C@ﬁ&gﬁRMh 7.1.2 Apply 2
Coats of VC X in the bore of barrel. 7.1.3 Apply 2
71 coats ?r%n"\)//\gi"%'rp'?wg Mizzl e Br ake and Seal barrel
with VCl Ba and nmuzz| e cover Apply 2 coats
7.1.4¢ vo Pylter fgﬁh@éffﬁbw'tftvf&hbght?odzor Wt@mwmrmnsmf Barrel Pull -
BRI DGE! BpegikKif apd ?fusepﬂf&y negang b aprwkamatictBaret\Viegh. or
VC Sol vent and ap VCl Grease on the nmechani sm of
71.€he BriveRje2 é?O@&OfV%gNamltN/EROPEEIBPNé MECHANI SM 7.3.1
@Ebrlc te with VCI Gease 7.4. BREECH CLOSI NG
71.RECHANMRRlY 7 caats of VGl wax 0B the Muzge iBrakenanick Sealpareindth VCI Bag
Geasea%’&“é%?icci‘@% of VO oil additives to the breech
mechanj sm Lubricant. 7.5. BREECH OPENI NG MECHANI SM
71fupri CARRY a|°PamV%WﬁéPDsbawemaw grease and add 10%
of VCI breech nmechani sm | ubri cant.

|
727 5.1, F'%hiﬁ@égg IVFS?W?\#RB%BEng all moving parts

th V.
7.2.\4\'.‘ gp‘)rag Brigge 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

7.4.1 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.

7.51. 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 VVCI grease.



7.5.2. BREECH MECHANI SM ASSSEMBLY Lubricate all

nmovi ng parts with VCl grease. 7.5.3. REMOTE FI RI NG
MECHANI SM  Lubricate all noving parts with VC
grease. 6 8.0. RECOL MECHANISM 8.1. Recoil Buffer
G ease N pple. Lubricate with VCI grease. 8.2.

8.0.Rep! enRECGOIIPMECHANISVRt or Clean with VC degreaser
‘and check | engt h of | ndi cator. Add/ Renove fl uid,

81Where ece Recuper ator Clean with VC
degrea% c’\B ct amount of fluid and
nitro ”°a gaserDSES AND RUBBER PARTS 9. 1.

Tyr es

géglle % Y/ afIHCOh Fl ui d onthe si des of
2the Ty ecgféggéc the tyr
250 1 Wﬁ({ Ve estraser i Mok Mgt pibater UGBt fuc
every Y-9.2. RUBBER PARTS 9.2.1. Treat all
rubbergi;rts vvlth VCl Silicon Fluid. 10.0. CHASSIS

8.3. VI |
10 1 CRERNOIC dPBiaeadh B8 oAt Bl oS Frogen.

Oy, YRES HRRES &@@@%%w@@f and’ Dr awbar Cat oh

91Clean Wth VCl degreaser and lubricate with VC
gr ease. ®H. Trail Weels Inflate tyres with conpressed

9.1 \%Qef ei\ggﬁ”d ’E@Hﬁ%ﬁhﬁﬁﬁe&ﬂ?Fbecfvof?%;a%@cgféeltmrezswe of
d. H b d t
and ﬁu'%‘%?jyrfao?' ol S BT R evend Bophy. i o -
2€ T enREBERASARTE" S

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 for 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.



Cl ean

VCl degreaser and lubricate wwth VCl grease. 7

f. Plunger .of Trail Weel Cean with VCl degreaser and
lubricate it with VCI grease. ¢. Spade and Stopper

d ean,

I nspect and Lubricate with VCI grease. h.

Barr el a CLean, | nspect and Lubricate VCl grease
i Tra'%%’%\%%ifg?agéﬁqﬁnde Ig%%?am%qg bricate with

VCl gr a9e

Layer'
VCl  si
and_A7 PIeRRCRERTLAD

ARYER AT BERNFa. f
S gea Ch %( for danmages and apply a |l ayer o
( Bﬁ??’ﬂﬁeg° % he | ayer, t. b. Seat F
2 Bt BV o388 i b1 v o once.

are not
c. Back ?tal%)ll Espd ean and ensure that they

defi ci

Li nk

Bi

Assenb

Assenb
pod

i e Al g o
j Jrai bR i . Bracket,
L BEEGR 1 BEise ) R
|

ase through grease

I ppl e, | LN Cl ean, |nspect and
10"Eubri c%ééﬁn%@%@hﬁlﬁgg%ﬁguspensi on System 10. 6.

Val gr gase i & pl i ed on t he suspe_nsi on system of the
A e A LR PN
Crew

10.5.

10.6.

10.7.

11.0.

11.2.

grease.

rrsi'é) ta;n;nt X&é\h:o mgw’tter and VCl pouch w ||l
be ins I%gré qu?}E:C}caewit%céh ';aC? and crew conpartnment of

the ve

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 riitrogen 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



11.0. EQUI LI BRATOR 11.1. Ensure there is sufficient of
nitrogen in the Chanber O Bal anci ng Mechanism Unit.
The pressure should read 1510 PSI at 70F under nor nmal
conditions. The range perineters are +97 or -56 of

the said pressure 11.2. Ensure that all rubber seals

rein t ect with VCl Silicon Fluid. 8
1.41%5 "z E“%B%%é? S €inve! aileen 9. 1 i con Bl uid 11, 4.
Ensure gate val ve assenbly is free fromdirt and grine
ycov ng it wth VC lene Film 11.
- %har gi L(/gp@@s R&S?%@P'V&hérffﬁ sd%aasgr'@e@arrowrm it with VCI
VCl deg %Hé'? &h Iubrlcate NOVi ng parts with VC
rease SsS 6. Equilibrator
11'% stonC{L-'iir E%‘? anIdn gg QE E@BFl cate w th VCl
- gr easeT " HFOtEESET angt lupricale moxing Rars wih VI gssase-
vol ume &ﬁh%/’bf n(?f:?ssé‘%ltlves and check that oil |evel
116}5 mai ned b cg REFI LL" and "FULL". Indicator
? nar

% 0d sh 8‘(‘” ls the left. 12.0. FOURTH
STAGE: PF\RSC&JF—‘ ku tMSla 'H‘%i 9"885- VM AND 8 | NCH
openi ng with Al um nium

Foi | %gg ﬁgeje y,seal. at eni ng :
gy o e e

NSPECTI RY 6 MONTHS PO NT
12.¢¢ er nal %ﬁ"ﬁ@%ﬁlﬂ' W%r%ﬁotmyhs?‘)@fMM AND 8
encl osure. Carry out sedNGly ThEERGUNSure i f
requi red. Inspect all hinges and lubricate if
12.fhecess@rd) all pgening with Adyseiviunebell Harsnand placessaguistycteal at all
det er i @€RNISn, and carry out necessary naintenance
works if required. 13.2. RUBBER SEAL 13.2.1. Inspect
12201 rbpaviPHent is storelinynshelterpd ares; coveyenuismentwith ¥CuCdnvas
if nece®@iry. 13.3. TYRES 13.3.1. Check tyres'
ressure and increas ressure if necessary. Check
13.8ne " FBUENEAYSERCTIRN yR G ST ORAGESVER 4 MNTHS BOINT

13_{)” es with vd Silicon Fluid if

11.

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

13.2.1. 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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required. 13.4. EQUILIBRATOR 13.4.1. Inspect the seals
of the equilibrator and treat wwth VCI Silicon Fluid
if required. 9 13.5. RECOL MECHANISM UNIT 13.5. 1.
Components of the Recoil Mechanism Unit need to be
- ctiva monthly in accordance to Manufacturer's
13-Fechni %EE&&M@HA'{@%UNT After equi pnent has been
| nspected and re-preservation conpleted, ensure all _
13-%6eni ny8mePRenss ghibeIReceib Meghanism Vnidegd te e palivated 6 monthly in
14. 0. FEeseRIAaeNaciorergsT aphnicaisdanwal. 120 Mv 240
ang 8 inch ARTILLERY GUN 14. 1. General Replace
13-%'0 | Aller M hias Reenaresiedhand reopreservatiangomlieted) gpsure all
af t er PRENIRGSHE Prarerysaried vith sapuriu@babt been opened
for interior inspection. .14.1.1. Equi prent shoul d be
[ fol | d by inspection before re-
RPN AL 4 o e
equi pment shoul d be renoved®RTHAERY QUN j ¢
{I/Tb)bili ation 14.2.1. If it is just only static
14.%00i 11 58P8Bh i . e. only to start the engine for |ess
than hal f an hour, then re-application of new VC .
pr oducREPIpce ¥t |- gbewery ARd anvsl insgectionergitarrativply after 24 months if
exi st i HEWIREE QUUVERS PPLRRFFIAPENeE frsWatpriorjipspestios:
[ t | all opened openings wth
.14.ﬁg\r,vagg§$litxiﬁl gFortglrécaq?oce Ig%r@o Sgreqarldy:quegbf@ lowgchby %sgep_tign before re-
Movi ngavp'xﬁg%ﬂ bpreducts i Wiaterdtapped in the epuipment shawid lrifemoved.
[ S nobiliz for few days, please repeat the said.
14'%reser$?ﬂ°§ﬂ9b'ﬁﬁ?uﬂ“ Estimated Tine for Re-preservation

4.4.1_Estimated tine for re-preservation is
14'%2)'pr oxif H,ﬁq et ondy static @mopiizatipnd €. oy R stadt dhe engingfer kgss than half

e
di ) : . .
iegbiot Istr“f'gpsreﬁ ? %‘E”GIQRBEE'PQ? Weh pewsralingnBpes rehsesubivdabriseal.

' ded limted o th ifi
14-%25& ?’%‘%tlib@h%'{ @gﬁ’ﬁﬂzaﬁgﬁ hgr:pie(r:]gblo\(ie.' Rat her , tge
' mbodi . t wthi the spirit an
AT e A 2

equi val'&RtY reof available as matter of law The
atentees d t intend to dedi cate any di scl osed
14"{ejrrbodiEr%‘i’ﬂ'gpetdgﬂmefgbﬁﬁm’E?eré(ﬁHWo the extent any
i scl d [.fications or alterations nmay not
14.41. :1 ,[S gr gff’)tgmeﬂo 3 hmﬁﬁ(ﬂz{ﬁfpr?w§@8 approximately g hours for open

ilization and our 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 thé doctrine of equivalents.
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of the clains, they are considered to be part hereof

under the doctrine of equivalents. 10 Clains: Wat is

claimed: 1. A VCl Preservation Methodol ogy of

Sel f-Propell ed and Towed Howi t zer Guns with cali ber

: Chgﬁsios nmm 120mm 155mm and 240nm using VCl (vapor
corrosion inhibitor) over cycles of tmom%ears 2h The

fref-vati on Met hodol ogy of claim1 erein the
VVhﬁﬁggg%vatlon met hodol ogy involves the use of VC

1. A‘\/@PM%Eérva? TRk "oébl@ BFS&PSFo %Ileod“?d %'é‘?f] lﬂes of th ith
g\a/lelég &rt\ﬁ {?}16 elaectzr | Ca Sy t é&n V%Pa&%?ﬁé%lpglmtor)
tor

y sy en1 engi ne and transmi ssion systen1

2. ThHQ/’dIﬁéééWatﬁ-\r’l%&% eﬂgﬁt&lamﬁylz{/p %qp{éjr S tioh’ r§1teﬁ1%ology
R di

mvo‘M‘é@ﬁﬂé‘ L¥e §V‘§ of the said guns
dirfSRinY 2o freﬁo
e

m rak

syst@ﬁ?%ﬁft r?ts Qt@ 99 g%g H:%&Brf&? oMBnéH’?EE gat bonF

systr%e géepsag{vatl on at o n%' tD garts with Zero

3. TR\ PYBIIN A3 f%a‘rﬂq .h"i’P{A &Lk |

o AR AT F@T ' gﬂﬁ:e ol %rlquﬁv fi tt%?f’ %
e gre éa ion of

re p? e hZftwd
zer gun and

kﬁsﬂﬁf%&%f Wﬁ@.‘ ¥ fhe & ls&#tf%l

ntenance |nvoIves a
spectlon servicing and repair (if necessary) shal

4, Th@ \qurPrré aﬂﬁﬂh M tﬁbdro c}f%ls‘a relp?hecférro ﬁ%t%tmttegance

ofves &l T "i’c% W hall b d out.
Z“r{o E@&‘fgh 0 Xsseg\he o ondi Ef ﬁg ER gcarrle >
trangﬁ"l%ﬂ) §én9

Adine.
t‘? t h ?
ass@d ﬁ acfﬂgp 'itBHIolfh co ‘?\}F ila o lce r|§ étjéIgeech
Op e%m

Thegﬁ& anylpﬁme@ 7 i Mgr | ﬁﬂﬂn?h uHa 1 rary
)
resa d res ect L\ITE s%ems afjl @rated and
5 Tﬁé‘%/fcﬁ'P? r@aﬁs tREH oY Eh d B8kt A% !
mvoM% HedR | ’% ﬂi |¥ er NP gwé L%:ss?uel,
and@ueﬁ‘?nlter‘ n o e e C éngl ng o eng ne o
engi ne transm ssion oil, hydraul ic flui ds fluel ?nd
f t .
Sdgésgm P'reste?\faFtllgfrﬁl\gel %@ Eﬁ’ﬁ %W&a@ﬁnyzs&sgﬂ o(ﬂ%ig@v?sols
new rlcansa I‘aUICf|UIdS 7. The VC

7 Tﬁ’é@/@?b\‘@ste'n%lo i IIo yof%an'r(fs%v rgnMLg r%pgiai zer

e

a]swa gr aseg egng g and degrea5| ng agent. 8. The VCI

8. Tﬁé SRF PYédehitio Wﬁg&%&?ﬁg%f Qhairft B3 HD &in YHLEH epara‘ilon of the howitzer
ent

gunVERRE 3hd P8t Iréfi'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;0,) a stable compound which does not readily change as
exposure conditions change.
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gun invol ves the treatnment of any inherent rust of the
vehicle with VCI rust converter. 9. The VC

Preservati on Met hodol ogy of claim8 wherein the

i nherent rust of Hovvrtzer gun will be converted by

" 0. t’lhe rust CO'I%S r fro ferrdgﬁeglglégﬁaggéggfﬁg%ﬁ@?ebwahon
e F%'ﬂ%@é%”ﬁ% e t ne CISORIHR 1N eRAraing wyftems of
the \gﬁ%% oupy 19, w_}}? %Ha'ﬁ{%FF?&dB? gy, fuel

e Nehen rfn Al sy ot Sl 0 componerts
tyre %8? yanige StFWé ggg (% 1OTS WEAPODDY SYStEsM RUSRENSIoN

:ﬁz H’ FES SRS PYRIPREY grew EPAgieNt &hd BQKng parts
é engi ne engl ne, transm ssion & transverse
L srorcggé, hudraulLe sy m egt;rstces and
entr F% of't e 8¥V F%r un F%\fﬂr?%ﬁ Q{y Im and hermetically

sea %‘9&’?" b§ ¢ 8rYCli5annes
Covgygs( ﬂ%e%\feut”?ﬁw3£§g %R{%r%%fﬁ e é‘IXbe artment and

Jeser vat i on

2 SRR afts%pnrrtnrro@%p i el DA ke e o
a IISS 'S ﬁr?:tgéheo? gcrtree Howi t zer gun will be covered by
R R R BT f o
addgg %rs Oégﬂ géra ffB\?tEro ]%IS pl ace O\ﬁ/‘gr the sai d gun

ot 5‘55@ i f%at.%m,&g ol & i 3B ees o4 Y Yol pebyC fuel
e

|t|ves |s added into the englne

Jr V‘Ewe,r ﬁ& Lva |on éﬁ w?}%ed % cl a e
hyd?’jnu;ﬁéo%g% \é sr ;g |§r ﬁ;}{ %ulrgégstg e,\ée %g
a?ron‘ﬁ)Itho'H @V(}II Is yec-\t{ o the
exhg)% e o ?ﬁ?‘i@%tfg %\rafacgrrrefdv' heriarana) Bgnd

the JUS Iﬁri? ed%ﬂth | t (o] I additives is added i nt 0
& é&ev %ﬂ S st of, .t he ve |
;ﬁ tNEE gér&'h én?J‘ ij?g? %g; "VI g{‘g}%ﬁgﬁﬁ%%ﬁ@ presaeF:\F/)eetgeor:
fronf eu'srta pi e e¢] *Sh a?zémgﬁ\?g WeHaR piastic
%R)%II #‘T\)ié{ﬁé aI I sielal e Wth f I t 17.
Qg e b %;Ié il teﬁf etd sl i oo
I

swit CI%T pr{r}g%da H Eﬁ)dlt bé) ds (PCBs)
and rEpre%fg}rb\ﬁ/e t rso'm SF r| ?Ia"tnidoﬁjrecgﬁg'c e ﬁréres

Fw&%“%f? t Ahles 8  The can
soI §%%¥é‘ d&@arﬁg\&f?ﬁgfﬁg hgf%eé\éﬁ:o%% gr'r)f] ;Jcé:%ﬁ gyn] a??/e% cleaning

ectro-spra

20. ‘?ﬂ@\/@‘ﬁ:’r&e! o%r&/ ?rclylrﬂqg Oeg eQ}Cﬁg ar%ﬁs(,:ael n the
f#:ér%%ggh gn?;ral n?ﬁtglem rc%org éI'gForﬁ %Str(eﬁétg éqs su’pport roI ers via
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and the installation of VO Foam Emtters in the

el ectrical and el ectronic enclosures. 19. The VC
Preservati on Met hodol ogy of claim 10 wherein VCl |ight
oil or VO Ceaning solvent is used to clean and
preserve the weaponry system such as gun barrel. 20.
The VClI Preservation Methodol ogy of claim10 wherein

e \IE CBREevatIGH 0 ystemof, the
i;u\éﬁ \%[@m%{é‘ﬁgdt ﬁl}e{h%g BEX tofrz rﬁqﬁ%@%@iﬁgﬁé% "%%‘ﬁ‘t?ﬁa d Vel

ers Vi a grease nip

23}2&}%&%‘?&%%&98@% é}fclﬂkqw&@‘% .Wgﬁé ?/h,ngre(aﬁg lsoapplled on

driver and crew conpartnent of the vehicle. 23. The

24. \’me gbggéé’ﬁ%étﬁﬂ {hSGSH%)?V%{}’ HimC3 %vh'@r 9 |1 vvhere t etlon and
Raott i Aok ma“ e
h’%‘n aégutlnelns ecto ISI g%fL#necoH

e AR Sy ERBLS e
AR a@gr i ;gggj“ s e
appﬁ&ﬁ hdf%l ogy o (1‘91\,\% veraqr‘d e placed

in sfof
ope |ngs entrances and creV| ces of the Hovvltzer gun

&MRA Ydtnhdiday! FR r%%r?e% rj} ‘ab 13 afterlaed on
f
fﬁf e gl o il d e
ear

The VC Pr eservation l\/let hodol ogy of
26. Gﬂ g

replgl‘, ¢ 5tUtE %F\d Bﬁ'{ th(%éli?p fga%oh W e lt%e:gggg?rgw%% will be

to the res 1ol et Rays or Ozone
gas. 26. The VC Pr eservation l\/let hodol ogy of Claim1l
wherein the VCI Products will be replaced at the end
of two years preservation cycle. 13
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