OT-90 –Mr Havels “Tiger”
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Cast your mind back, if young enough at heart, to the mid-1960’s.    As Dickens put it – it was the best of times and the worst of times in some ways.   The Beatles were going strong, releasing the soundtrack to their film “Help”  and being awarded MBE’s.  Groups like Pink Floyd and The Doors made their appearances and we had the summers of peace and love  Against this the first US and Australian troops were committed to the conflict in Vietnam.  The Iron Curtain divided East and West and the term “Big Bang” had an entirely different meaning!  Western forces were still committed to using the tactics, evolved in WW2, of using armoured carriers to transport troops to the front line where they would dismount and fight on foot.  In BAOR the British Army was using the 6 wheeled Saracens and the first of the new FV-432’s whilst the US was using the new M113 that were supplanting the M57’s .
However – behind the Iron Curtain Machiavellian minds had been at work since the 1950’s looking at the lessons learnt from this form of doctrine and contemplating the alternatives.  A vehicle was required that would be fast, agile, have good armament and allow troops to engage from within the vehicle.    A number of designs were proposed and trialled, wheeled, tracked and hybrid and the one that was finally adopted was known as  “Ob'yekt 765Sp1” and, much to the consternation of the Commanders of the Western forces,  was shown to the world in service in the mid sixties.  Initially known as an M-1967 it soon came to be known by its Soviet designation of “Boyevaya Mashina Pekhoty” (Боевая Машина Пехоты, meaning "fighting vehicle of infantry) or BMP-1 and was the first of the breed of Infantry Fighting Vehicles

Like the FV-432 and M113 it was a tracked design with a forward mounted engine and a rear troop compartment.  However this is where the similarities ended.  
Unlike either NATO vehicle it had a low silhouette,  and full NBC protection for the troops and crew.  It also had limited offensive capabilities in its own right by virtue of the turret mounted 73mm smooth bore “Grom” cannon.  The biggest difference of all – and the biggest shock to the West - though was the fact the vehicle was designed from the outset to allow the 8 troops carried onboard to be able to fight from within the vehicle and not have to dismount.   Everything the 8 man squad could need to carry out operations was carried within the vehicle including RGP-7’s and reloads.  Obviously the RPG’s could only be used either dismounted from an opened to hatch. The 3 man crew had the driver at the left front beside the engine with the commander immediately behind him and the gunner in the turret.  Each crew member had is own hatch whilst the rear had the two troop doors and two roof hatches on either side of the rear deck.  The rear compartment was fitted for the fighting troops who could either fight from within a sealed vehicle in an NBC zone or from the opened top hatches.
The first seat either side of the vehicle immediately behind the turret was fitted for the squad machinegun – in Soviet terms the PKM whilst the remaining 6 seats were fitted with ports for the AK-MS variant of the AK-47.  The left hand rear door was also fitted with an AK-M port.  Each troop station had its own vision port and the firing port had a gimballed mount with a heated vision block incorporated into it to allow sighting of the weapons.  A combined fume extractor and spent cartridge deflector was also fitted at each station.  The resulting arcs of fire were excellent.
[image: image2.jpg]COMMANDER
(AKMS)

@ FIRING PORTS

.
z
o
@
o

DRIVER
(PISTOL)




The vehicle was also fully amphibious in line with the Soviet doctrine of entering water – not for them the slow down to 5 mph and crawl in – vehicles were meant to enter the water at full speed and exit the same way.  It’s not uncommon to see a vehicle submerge on entry until its buoyancy brings it back to the service.  All hatches and ports are fully sealed and the air and exhaust inlet/outlets can be closed off by sealing flaps controlled from the drivers position.  A swim vane is fitted to the front of the vehicle and is raised or lowered pneumatically.  A form of snorkel inlet is fitted behind the turret that can be raised when the swim vane is deployed.
All vehicles have weakness‘s of some kind – their “Achilles heel” and for the BMP-1 and all it’s derivatives this turned out to be fairly serious.  For started the requirement to have the troops able to fight from inside the vehicle meant that the usual Soviet practice of using jettisonable external reserve fuel tanks was a non-starter.  Then some realized the rear doors were hollow to aid with buoyancy in amphibious operations so the decision was made to turn these into the reserve fuel tanks.  Not a problem at the time but as weapons technology increased it became too easy to penetrate the lightly armoured rear doors which meant that in addition to whatever penetrated them reaching the troop compartment so did burning fuel.  Not a pretty thought!!  In addition as they were designed to cope with Soviet winters no form of air conditioning was ever fitted thus in hot temps the troop compartment became an oven resulting in the troops riding on top and losing the protection offered by the side armour.  Finally the  floor armour/protection was inadequate against heavy mines and, later, the IED’s used in the Afghanistan campaign.  It was fairly common practice for crews to line the floor of the vehicles with a couple of levels of sand bags to enhance protection.
This then is the BMP-1 that was licensed to be manufactured by all the Warsaw Pact nations – including the Czech republic.  
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Now fast forwards to the late 1970’s – as part of the Conventional Arms Limitations treaties to which the Czech Gov’t was a signatory it was necessary to reduce the amount of vehicles on role fitted with certain types of weapon – such as the 73mm “Grom” anti-tank gun.  Rather than scrap the entire vehicle though, the Czechs with their usual flair for innovation decided to modify the by then out-dated BMP-1 units by removing the large turret and 73mm gun and replacing it with the smaller turret from the SKOT-64 thus moving the vehicle outside the remit of the limitation treaties as it lost the anti-tank abilities!  The revised turret carried the 14.5mm KVPT heavy machine gun in a high angle mount with a 7.62mm PKT machine gun mounted coaxially – traverse was no longer powered but relied on the gunner cranking around by hand.  One other downside of the smaller turret was the gunner lost his own hatch and thus could not leave the vehicle until the troop compartment had emptied enough to at least reach the first roof hatch.  Other than this the only visual signs of change are the fitting of shock absorbers on the second pair of road wheels – the BMP-1 only has them on the first and last pair.  The base use of the vehicle was to transport A/A gunners around the battlefield whilst retaining the ability for the gunners to be able to fight as a detached unit if required.  This revised vehicle was known as the OT-90 (Obrneny Transporter vzor 90 – literally Armoured Transporter type 90).  In Czech service they acquired the nick name of “Havel Tigers” from the name of the Czech Prime Minister who o authorized the conversions.  Over the following years minor changes and upgrades were carried out until, following a major overhaul program in the early 200’s the Czech Gov’t decided to dispose of the bulk of them.
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OT-90

This, then is where I come into the picture!  Whilst wandering around the 2007 W&P show prior to the show opening I came across a stand being assembled with a Zil parked on it and something tracked under long pagoda.  First thought was it’s a BMP1 till I saw the turret – then it was what the hell?? So I collared the guy unloading a flat screen TV and thus began my introduction to Richard Moore of Russian Trucks fame.  I should explain at this point that I had been looking at getting “something tracked” to fulfil a boyhood ambition – tanks were out due to size and putting it somewhere, at 6’tall and around 19 stone I didn’t exactly fit the CVR(T) series  which seemingly left a 432 and at that point I had never seen a complete one for sale – all required work, especially on the interior – and it seemed the vehicle everyone went for . Having explained this it also explains why I was rather taken with the idea of a different kind of vehicle so after Richard kindly gave the go ahead I clambered all over and in the one he had for demo purposes.  First thing of note was the pristine condition of everything – and I mean everything.  For example - where a 432 would use webbing or nylon this had leather, all of it brand new.  The mechanics were the same – even the road wheels still had the moulding dimples on the rubber tyres.  On querying this I was told all the vehicles had been subject to a total overhaul by the Czech Gov’t before sale  at a cost of some 229,000 Euros/vehicle– replacement engines, gearboxes, anything that looked worn or old was replaced and so forth.  Every system that should be there was there, no gaping holes where things had been removed – and ALL the systems worked – even the NBC, smoke discharger and firing circuits in the turret.  And when Richard explained the maintenance schedules were a LOT less than a 432’s I admit – I was hooked.    At an asking price of £15,800 delivered the deal was done.
One of the things noted was that the tracks were all steel – no pads of any kind were fitted.  One of the few things I did know was something this big really ought to have such pads to be useable on the roads – so I spoke to Richard about it whilst waiting for delivery.  He came up with the idea of using the pads from a BMP-2 as the physical track links were similar – the OT-90’s just missing the bolt holes for them.  As the plan was to move it under its own power (pause here for cynical laughter for reasons shortly to appear) I rang VOSA and asked what else I would need to do to get a vehicle 2.9m wide, 8.7m long weighing 13.5 tons and that was fully tracked suitable for registration on UK roads.  The reply I got was:
· Resilient material pads would be required on the tracks – which I had already assumed.

· Lighting would have to be adapted where necessary to meet current UK specifications

· Rear view mirrors would have to be fitted so that the driver could see down each side of the vehicle

· Speedo would need to be marked in MPH

· As the rear view itself was obstructed by the turret some form of rear view device would also be required.

I forwarded the list to Richard and the upshot was a conversion bill of £11,500 – biggest chunk of this being the tracks had to be removed, broken down individual links, the bolt holes plasma cut, pads fitted and then the tracks reassembled and refitted.  Funnily enough another customer of Richards who had bought an OT090 had the same idea so Richard converted/adapted both vehicles at the same time.  My intention was to write to VOSA and get confirmation ready for the registration process.  Unfortunately I was involved in an accident shortly thereafter and this never got done – a grave oversight as it turned out.. .  When I was up and about again I trotted down to he local DVLA office in Chelmsford to get mine registered – the other owners one had been done at Sidcup whilst I was in hospital – where I was informed that they would not register it as it was too wide!  Having overcome the initial shock and horror at this response I asked why this was and was told VOSA had changed the rules back in January 2007.  I told them I’d rung VOSA in Sept 2007 and no one had told me this, just giving me a list of work – but the DVLA were adamant- it would not be registered particularly as I had no written evidence from VOSA.  So for now I am stuck with having to move everywhere on low loaders. (
This bit of misfortune aside I’ve never had any regrets about the decision I made to invest in one of these machines.  The myth about the crudity of Warsaw Pact equipment is well & truly shown for being just that.  It is a delight to drive and requires no driver adaption from a normal vehicle to operate.  As opposed to the 432 system where the tillers are the running/parking brakes and the only pedal on the floor is the accelerator the OT-90 is very much like a car.  Once in the driver’s seat you have the normal 3 pedals on the floors, a gear lever (it’s a manual 5 speed box compared to the automatic in a 432) on one side of the steering column, the High/Low range for the transmission and steering on the other side and a parking brake under the instrument panel.  Steering being carried out by means of a tiller bar which in High range is enough to left you steer with one finger either side – it really is that light.  The instrument panel itself is complex.  Fortunately all the critical controls were clearly labelled by Russian Truck before sale!!!  So – starting from basic – to enter the vehicle either approach from the front right side, place foot on the drive sprocket, grab the lift handle on the front engine deck and pull yourself up or approach from the rear (only recommended if you have the hatch key in your possession and you KNOW no one else is in the vehicle), open one rear door, lean in and open one roof hatch climb in onto the troop seat and up through the roof hatch onto the rear deck.   Once up walk forwards to the commanders hatch, unlock this and open it then lean in and forwards to grasp the lever that undog’s the drivers hatch and swing it open.  You can now enter the vehicle as a driver.  
Once seated turn on the main electrical isolator at the top right of the instrument panel.  Make sure the exhaust and air inlet flaps are in the open position then reach back behind and below the drivers seat and turn on the compressed air flask.  Now we are ready to start the vehicle.  Next thing to do is check the water  temp gauge in the centre of the instrument panel – if this is reading less than 40 deg C the cold start procedure must be followed.  
If you haven’t done so before entering get someone to check the preheat exhaust flap to the right of the gunners position is open.  Reach back and turn on the pre-heater  air control to the right of the commanders seat then turn on the pre-heater fuel tap at the right of the driver’s seat.  Switch on the fuel pump and engine heater for 10 seconds then turn off.   Push the “Plug” switch up with left hand and hold for 2 minutes the switch the engine heater back on with the right hand listening for the ignition of the burners.  If it fails to ignite repeat the prior sequence until it does.  Then leave the engine to heat up until the oil temp gauges reads 50 deg C.  Once warmed up press the “Oil Prime button and hold it until  the oil pressure gauge reads (amount will vary with temp but as long as it reads it means the engine crank is now “floated “.  This is important as the crank is damned heavy and abnormal engine wear will occur if this is not carried out).  Once you have a reading on the oil pressure gauge hit the air start button.  Note that the book says a pressure of 100 psi is required for the air start to work but I have started mine on as little as 25 psi!!  If you have no air then the electric starter can used instead.  Once the engine is running reach down by your right knee and, using the throttle stop knob set the idle speed to approx 1,000 RPM and allow the engine to idle until both temp gauges (oil and water)  read over 50 deg C then drop the idle speed back to 800 RPM and allow the engine to heat soak for 20 minutes.  Obviously these instructions are aimed primarily at the vehicles use in the sever winters in the Motherland however as a new UDT-20 diesel engine is around £60,000 common sense says observing them in the UK if unsure of conditions is prudent!
If the water temp reads 40 deg or above then it is simply a case of using the oil prime to float the engine crank then hitting the start button and setting the idle speed to the 800 rpm once warmed up.  At this point a word of warning is perhaps necessary!  Warsaw Pact vehicle have even less in the way of crew comforts than UK or US ones do – especially in the area of sound deadening!  If you’ve seen Waraw Pact crew helmets you may have noted the oversize ear pieces – this is because they do duel duty both as earphones and ear defenders!  The OT is load enough with your head outside of the hull that you cannot hear some talk beside you– in the drivers and commanders seats with hatches closed its even worse!!  So unless you fancy permanent ear damage ALWAYS wear a crew helmet in these two positions.
Once the vehicle is warmed up you are ready to move off.  As with a car just depress the clutch select the 1st gear, release the handbrake and let the clutch up.  Be warned though – the clutch has only two positions “On” or “Off” – it is next to impossible to slip the clutch in or out so if anyone is stood in front guiding you make sure they stand at least 8 to 10 feet away – as a rap in the face from the front glacis plate may cause offence if not worse!!  Once moving the vehicle is steered by downwards pressure on the relevant side of the tiller bar.  Remember earlier the mention of a High/Low lever on the column?  Well – this control affects the steering too.  In High you have progressive steering – i.e. the harder you push the tighter the turn, like the wheel on a car, the more you turn the tighter the turn – but in Low you have max turning only.  This mean to turn in low you have to press the tiller down hard in the direction required and the vehicle will pivot on it’s track.  Remember too the requirement for agility in the specifications for “Ob'yekt 765Sp1”?  the OT-90 whilst not having neutral turn capability wherein one track goes into reverse whilst the other goes forwards gets pretty damned close.   As has been demonstrated in the War and Peace arena a few times now even when running fast a sudden push down on the tiller will turn the vehicle on the spot as it will pivot on the centre of the inboard track.  Whether running slow or fast the vehicle posses a remarkable degree of agility enhanced by a very low ground pressure figure – again in the W&P arena it is all too easy to get 13 tons of armour power sliding on corners in both mud and dust!!!  For want of a better comparison it’s the armoured version of the Japanese “Drift” racers as seen on Top Gear!!
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Now that’s what you call a complex instrument panel!!  The grey lead that is draped over the tiller bar is the fixed part of the intercom system.  Handbrake lever is at bottom right and the red illuminated sign behind the left part of the tiller tells you it is on!  Gear lever is to the right of the tiller column and below the tiller, Hig/Low select is to the left and above the tiller – switch in the middle is the indicators, red knob to the right and behind the tiller is the hazard warning lights.  Rev counter is visible behind the High Low selector, temp gauges are immediately above the hazards switch, oil pressure  to the right of them and gearbox oil to the right of that.  Speedo is hidden by the indicator bracket.  Air pressure gauge and gyro compass are below and left of the tiller, ammeter is to the left of the rev counter followed by the engine hours gauge, the lever to the left of the air pressure gauge controls the swim vane and snorkel.  Black screen below the rightmost vision block is the rear view TV screen.  The controls are grouped into 4 main areas:
	Defence and Protection
NBC controls 
Smoke discharger controls etc. 
Oil prime pumps 
Engine preheat controls
	Fire suppression
Extinguisher controls and warnings. 
Door and hatch open warnings
	Ancillary controls 
Lighting (internal & external) 
Main isolator 
Gyro compass On/Off
Engine start buttons - air and electric

	Engine instrumentation - 
Hour meter, Ammeter, Rev Counter, Speedo, Temp Gauges, Oil pressure Gauges


For all the complexity of the instrument panel one vital piece of information is missing – there is no fuel gauge.   Instead you have a sight glass in the troop compartment immediately behind the gunners seat.  If the fuel level disappears below the sight glass then it is time to start refuelling.  This operation needs particular care, especially when the hull is wet, as the fuel filler is in the centre of the rear deck and, due to being unable to get to a filling station the only method available is to refuel by jerrican.  Even when used with a filling spout some will splash about and the rear deck quickly turns into a skating rink!!!   Now I rarely use more than 6 cans in any one refuelling session and have all six cans up on the deck before starting – leaving them on top of the track guards is a recipe for going flying off – and this hurts!!  (
Moving back into the troop compartment proper – the turret gunner has to enter via the right hand troop door because access forwards on the left side is blocked by the ammunition containers for the 14.5mm KVPT.  Likewise these also prevent access from the rear compartment to the commanders and gunners seats.  The 7.62mm containers are set against the right hand side allowing room for the gunner to enter and exit his seat – probably the most comfortable in the vehicle. Immediately before the turret ammunition racks are brackets and retaining straps for the unusual square magazines used by the PKM’s – there are 4 on each side.  Above the 14.5mm racks is the NBC pack – small when compared to the likes of a 432.  The NBC system works on an over pressure basis thus allowing the firing ports to be opened in the presence of NBC agents.   The system is also connected to a similar “ring main” to that used by NATO vehicles where the troops can connect their masks direct to a force fed supply.  This doubles as a air blower when not in NBC conditions.  The first impression of the troop compartment is its tight but not too bad. However when 8 fully armed troops are in there the reality becomes apparent there is very little – if any spare room at all.  In the unoccupied picture below you can see the straps and brackets for the troops personal kit as well as the travelling brackets for the AK-M’s – or in the case of the OT-90 the Czech built equivalent – the Vz-58.  The vertical tube at the back is the fuel “gauge” or sight glass whilst the larger tube at an angle at the top right is the fuel filler – main fuel tank sits between the two forwards rows of seats.  Batteries and inter-start provision lies between the two rearmost rows of seats – you can see the cut-out in the seat back for the quick release clamps allowing access to the batteries.  Also of note are the individual vision blocks for each troop station and the firing ports (currently closed) with the fume extractor and spent cartridge deflector clipped in place beside them, also the roof hatches with the tightening dogs to ensure they remain water tight.
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Empty Troop Compartment
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Troops mounted

Moving forwards into the turret again at first glance it is quite roomy but once the main and coaxial guns are mounted a lot of the room disappears.   The ideal gunner for an OT-90 needs to be small and agile.   He is equipped with a binocular sight set to the left of the main gun that is graduated for both weapons, the two firing buttons for these are on the traverse crank used in his right hand whilst he left controls elevation or depression.   Ammunition boxes for both calibre weapons are clipped to the respective sides of the carrier – the KVPT is fairly unique in that  it is designed to be able to be fed from either side – and spent cases and links are ejected onto the turret floor
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View through the turret gun sight

As stated the main weapon is the 14.5mm KVPT – six feet in length of heavy machine gun that requires at least 3, preferably 4, men to install and remove.  This has to be fed in via the right hand troop door, along the troop compartment and up into the turret thence out through the mantlet.  One person is required out on the deck to guide the barrel out and into place in the carrying tray and then secure the barrel fastener whilst the others inside locate and rotate the breech onto place so that it locks into the cradle.   Once the KVPT is in place the PKT can be clipped into the coaxial mount – a separate bracket is required  that mounts onto the two lugs on the underside of the PKT and which then clips into the carrier adjoining the KVPT – this carrier includes the sighting adjustments.  With both weapons fitted into the carrier the electric triggers can be connected to the vehicle.  Power to the turret is controlled from a panel in the commander’s position – with this selector in the “Off position the weapons cannot be fired.
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An idea of the size of the KVPT can be gained from the picture of one laid beside the OT-90 itself.   Note too in the picture of the gunner the crew helmet; the throat mic’s are not fastened so cannot be used – there is a sprung slider on the two leather straps they are mounted on that is used to pull the two pic-ups against the throat.  I find the system better/clearer in use than the clansman intercom on 432’s as there is no way of picking up external noise.  On the topic of intercoms – there are 5 plug ports in the vehicle – driver, commander and gunner as might be expected and then one by each of the rear doors.  I must be honest and admit to not being sure why the two rear ones are there except perhaps for confirming everyone is aboard and that the doors are clamped shut for amphibious operations.  The plug ports take a circular 5-pin plug that is held in place by a thumb screw.  The leads these plugs are on include the PTT switch and the other end of the lead has a quick release “D” plug that the helmet plugs into.  A word of caution here – although the round fixed plugs are all 5 pin the “D” connectors are either 4 pin or 5 pin!!   When obtaining them it is necessary to ensure the right one is sourced as a 5 pin helmet cannot be plugged into a 4 pin connector for obvious reasons!!  The on-board intercom controls sit on the side of the vehicle in-between the driver and commander immediately below the radio set.  As with everything else of this vehicle the radio, a type R-123, is fully functional and, unlike it’s clansman equivalent the frequency spectrum cover the legal UK CB range. The R-123 frequency range is 20.0 - 51.5 MHz frequency range divided into two sections -20.0 - 35.75 MHz and 35.5 - 51.5 MHz giving 1261 distinct frequencies separated with a 25 KHz separation.  The aerial fitted to the vehicle is 4m long (although I was told by a former driver of one that they were normally driven with only 3 of the 3 elements in place as they tend to whip badly and the drivers got fed up with being hit on the head by the end of the aerial!).  Thus for re-enacting purposes radio communication can be set-up between the vehicle and ground troops.
There, then, you have the OT-90 – Mr Havels Tiger as it was known in service.  An armoured transporter that packs a powerful punch and, even though the core design is over 40 years old, still able to function – in Europe at least – on the battlefield.
With thanks to the guys from the 9th Company and Red Alliance groups for manning the vehicle for me both at displays and in the photo’s here.
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