'Title Description Preservation/Storage Method For Arnored Vehicles, Battle
Tanks, Transport Vehicles, and Sel f-Propelled How tzer Guns. Background The
present invention relates to a preservation/storage nethod
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Is a collective termfor changes in property of materials that occur on
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crack fordmihfiBnd&tishst N6 ltbf€of getting the engine started and running. They
realized that repeatlng this manual procedure every three to six months is
tedious, time-consuming and taxing on manpower. Very often, accidents occur.
Moreover, to the Army’s dismay, it does not effectively preserve their armoured
vehicles and battle tanks in pristine condition. Over time, parts and joints begin
to corrode, rubber and electrical components breakdown and need replacing.
Manual maintenance becomes altogether too costly.

‘Humidity, moisture, and big temperature variations with the resultant
condensation take their toll on vehicles left to stand whether indoors or outdoors.
Gearboxes, engines and even replacement parts are highly susceptible to
changes in humidity. Weapon systems and electronic systems, in particular, are
prone to breakdowns if left in an atmosphere of uncontrolled humidity.

Oil and grease when exposed to high humidity will degenerate over time leading
to components breakdown and the life span of the vehicle is shortened.

Aging is a collective term for changes in property of materials that occur on
longer term storage without the action of chemicals and controlling the humidity
of the environment. Hence, lead to partial or complete degradation. These
changes can occur in the form of degradation processes, crack formation, and
the like.



‘Rubber seals are especially prone to such aging effects if left

unpraotected. The unsaturated groups in rubber present a sensitivity toward
oxygen, ozone, WV irradiation, bacteria attack and ot her active substances.
These reactions cause changes in the rubber seals and resulting in | eakages
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DETAILED DESCRIPTION OF THE INVENTION

In accordance with this discovery, it is an object of the invention to provide the
novel process of the integration of apparatus used, and the process involved and
materials used for converting redundant multi-storey car par, open car park,
warehouse, hangar, shelter and building into useful storage units.

The method and the integration of said apparatus are herein described.
‘In the preservation method and apparatus according to the invention shown in
figure 1, a multi-storey car park has been converted into storage units for
armored vehicles, battle tanks, transport vehicles and self-propelled howitzer.
All existing ventilating louvers or openings of the multi-storey car park have been
sealed with fire-retardant modular wall. An entrance with a roller-shutter door is
installed at the exit of each floor of the car park facilitating quick and ease
movement of the preserved or storage vehicles during emergency mobilization.
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‘2 In the preservation nethod and the integration of its apparatus
according to the invention shown in figure 2, dehumdifiers, air ducts are
installed in storage units, with humdity sensors held in suspend in the
storage units of each floor of the nmulti-storey car park. The said
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Battery Charging Management / monitoring circuit which continuously monitor the
battery current/voltage over the battery terminals therefore to determine health of
the battery and generate respective control signals for controlling the battery
charging circuit. This circuit also functions to pass the current/voltage feedback to
microcontroller for further control and monitoring. This circuit is able to receive
the control command form microcontroller for optimization of battery charging.

Microcontroller has a serial input/output interface to communicate with external
host devices through RS 485 interface. The Microcontroller is able to generate to
log file which includes the information about battery charging status, charging
profile, battery health, microcontroller status and upload it to the host device
through the RS 485 port.

In the preservation method and the integration of its apparatus according to the
invention shown in figure 4a, the Modular Battery Chargers connectors both the
corrosion sensor and battery charging are connected to the terminals of all the
batteries onboard the preserved or storage vehicles to maintain the right voltage
of the said batteries, thereby facilitating ease of starting of the preserved or
storage vehicles during mobilization of said vehicles.



In the preservation nethod and the integration of its apparatus according
to the invention shown in figure 4a, the Mdul ar Battery Chargers
-connectors both the corrosion sensor and battery charging are connected to
t-he term nals of all the batteri es onboard the preserved or storage

;’:Q:f:tez The MBdRAAB At ecﬁé BFig f:ﬁ;ﬁé u@f ﬁ%ﬁ; %téd?{rt% tortﬁgegﬁ“ng
nmobi | i zawaé}gﬂ?r?lﬁ é’?ﬁgna %Z @8@ @é{a‘g@gﬁ b&é Lfpabl e up
to-50 untd B the Main Control Panel I\/bnrtrorr ng System
via the Zone Controller which controls up to 50 Mbdul ar Battery Chargers.

In the pletherrrgseratinaimeihod andithe integeaiontafdls apparatys Acsardi 'BQJZO #ecor di ng
to the i mventipshewoun fighrer $.qall themplastiq andeubhies Parts afitle pallbehigles t s of the
sai d veharg protected pycilonechemyicglsl against oizent @adsdrypessef thestoragend dr yness
of the sunitsige units. In the preservation nethod and the integration of
6its apparatus according to the invention shown in figure 6, Carbon

Monoxi de|nSgiesreSeRatioh MsétAbl @thddRe timtegFAidh ¢ffeifsHpparMus IR coing to 1he t he
preservajqg@ tle‘?% 8@ 95@6'@5%n%bﬁ&xr8é SdroAPRRY iRbiale@ OnhEirpSr tO the

i nventi ops r#r&“ hum difrers, air ducts are installed in

st or age un s co erted froma mul ti - storey car park, with hum dity sensors
heldlnEU@%endm .he stg H ts of each.fl oor of the -storey car
park. Thil G5 Rreg 3'39 : P?%;g{@ 8 tegration ﬁtsrerﬂp;ﬁts%g@cg g, over ed by
ei t her 1![UevBP’E'§ W”Z@ ieifiers. seur S afg! IDSEORAGE WiShet hod
and the Pﬂ’ﬁ‘éﬁjmfr%'ﬁ Myl §t°<§%¥)3?'é" X &’GBJ}%""H Y E8Ne¢E hqlﬁ/l@rﬁq%r‘ghﬁvm in

fi gure 8the sterageovnitfeof gachsfieds of dhe srily-starey ﬁéf pafk: iThetsgidgppraratysark with

- Cor r osi oareseonnedted fescontraipanets ard areepowerssk yedither tValieos23d Vodki cl es
to noni t AC poveecsuppdgi on rate of the vehicles. The Corrosion Sensors are
connected to one of the sockets of battery charger powered by either 110

Vol t's 23ﬂrtt‘fé|r5réséﬁaﬂ©ﬁ@tﬁetﬁ§8@nﬂ therhtbbﬁéti’e)rn&ﬁ@trsvﬁpa@@tug‘ﬁcb@ﬁﬁrﬁg@&ﬂ@ ng to
the i nvephkAflos &R nu'?ﬂbh Beth 1st&% ESinits o fr%?r?ﬂt’ecrtn% ftRstor&y eannect ed
to the tg \K}ﬁ'r‘u%:o? osf E\Eg)m r %%r\és 3id Storage
ft
rve

H

vehlcles
facili tat’ Iﬁ 'ﬂtc{gi yg%%ﬁq h or s ﬁbg{s ur i ng
nobi | | za pAe% ﬁfecfs ‘°1'R Qfeft‘toé” abI e up
to 100 u (EPPW&réHpPWe nurrber of vehi cl es been pr eserved at a
specific I ocat ion. The battery chargers are connected to the control panels
pover ed hythe preservation eethed @ccoriing/tn the ingepinneshawip il fgurerd, Badtery
pr eser vaChargerstcondechods apgpeoratactedhtiederninats ofhall iheviatteries anboand i n
figure lfhe presepea apstomger velticles tamaidtaln tightevditage of thiey saitidxatteries, st or age
uni ts bytiireby faulitatingeasd of startingoitthegrevérved \or storagé aphickss dwifg for t he
pur pose fighilFatien of sarl VeH@EST ThéModaheBatEfORarger isSscHIsblk ipnoceer ed
wi th wat ghitdHERENATRY BNl thb rumSdradfi®hicles been preserved at a specific location.

The battery chargers are connected to the control panels powered by either 110

Volts or 230 Volts AC power supply.

In the preservation method and apparatus according to the invention shown in
figure 10, an open space or open car park have been converted into storage
units by erecting fire-retardant modular wall with a tapered roof for the purpose
drainage of rain water. The said storage units are then covered with water-proof
materials.
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‘6. The method of claim 3 wherein sealed storage units can be constructed in any
open space, field or car park with fire retardant modular wall system.

7.The method of claim 3 wherein the preservation method and apparatus consist
of Desiccant Dehumidifiers with build-in blower and exhaust fan, Air Ducts,
Humidity Sensors, Corrosion Sensors, Battery Chargers, Zone Controllers,
Control Panel, Monitoring System, Carbon Monoxide Sensors and Chemicals for
treating rubber and plastic parts of the preserved or storage vehicles.

8. The method of claim 7 wherein the rated airflow of the Process Air of the
desiccant dehumidifier ranges from 250m® / hour to 9500 m® / hour and the
rated airflow of the Reactivation Air ranges from 50m> / hour to 2500 m* / hour.

9. The method of claim 7 wherein the air ducts are sized in accordance with ISO
7807 recommendations. The lengths of the air ducts are kept below 60 meters to
minimize static pressure losses. The air ducts are insulated to prevent
condensation developing on the outside of the air duct whenever the temperature
of the air within the duct falls below the dew point of the air through which the air
duct is routed.



*10. The method of claim7 wherein humdity sensors are |located at |least 1
net er above the floor level so that it can sense a representative |evel of
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14. The method of claim 13 wherein the cables are made from 5 core screen
-cable and have a drain wire (7/0.5) and are connected to Zone Controller Panel.

15. The method of claim 13 wherein the corrosion sensor is suspended at least
0.5 meter above the base of the vehicle by means of a cable connected to one of
the sockets of the battery charger.

16. The method of claim 7 wherein each battery charger is designed to charge
the batteries of each preserved/storage vehicle.

17. The method of claim 16 wherein each battery charger is connected to the
Control Panel of the monitoring system via the Zone Controller.

18. The method of claim 17 wherein each Zone Controller controls from 1 up to
50 battery chargers.



