       Chapter 3. “Armour is strong and our tanks are fast…” *
* the words from soviet famous song 

         It’s not enough to declare, that “Red Army will be the most attacking army ever”. One should have created tools corresponding to this task. The main impact force of land armies in the mid-20 century was tank forces. Not a single country in the world had given such enormous efforts – and hadn’t reached such great success – with regard to creating this impact force element of armed forces, as Soviet Union had done. No European country had such barriers and obstacles on the way of producing armored units, as Germany had, which was banned to produce tanks or buy them abroad, according to the Versailles Treaty. As a result, while Soviet Union started the production of tanks (beginning of 1930s) and had produced the first in the world large armored formations, German Reichswehr was conducting trainings with cardboard models of non-existing tanks. After Hitler came to power and when Germany refused (at first practically and then – formally) to meet the limitations, imposed by the Versailles Treaty, it started designing the first German training-fighting armored vehicles. That’s how G.Guderian, the chief ideologist and founder of tank forces, describes the history of its design:

“... We considered necessary to create at first such tanks which could be used for training purposes... Such tanks under the title of Pz-I could be produced by 1934 and got used as training vehicles before the fighting tanks would be ready… Nobody, of course, had thought in 1932, that we would have to start the fight with this small training tanks…”  However, Pz-I had substantial advantages, as well. Guderian continues in his memoirs: “Pupils who previously were piercing our models with their pencils in order to look inside, were astonished by the new armored vehicles…”  ( 16 ) 
         While curious (and, happily, not knowing what to expect in the near future) German boys were piercing spotted cardboard boxes of fake “tanks”, number of real tanks available to Red Army, reached 3460 units. Shall we add to real tanks (i.e. having cannon or flame-thrower armament) the light machinegun tanks (like German Pz-I), then the Soviet tank fleet would count 7574 units. It was so little as of January 1934. Three years later, on January 1, 1937, “peaceful, creative work of Soviet people” had increased the total number of Red Army tanks by another 10 000 units, to 17 280. (1, p. 601 ) 

         Gigantic number of armored vehicles (this couldn’t be compared to the quantity of tanks in the whole world) allowed to start forming tank (mechanized) units and formations. In 1930 was formed the 1st separate mechanized brigade. In 1932 this mechbrigade was developed into mechcorps. By January 1, 1933 Red Army had at its disposal 2 mechanized corps, 5 mechanized brigades, 14 separate tank and mechanized regiments, 15 independent tank battalions, 69 mechanized and tank squadrons. (38) Independent regiments and divisions were, of course, just the first, shy steps towards creating tank forces. Strategic policy provided for creating large, operative and independent formations. Already by 1932 was introduced a Manual “On including separate mechanized formations to combat”, and by the end of 1935 Red Army had already had 4 mechcoprs and 18 tank brigades. In the next year of 1936 the number of tank brigades increased to thirty! (1, p. 604 )
         And meanwhile… Let’s get back to Guderian’s memoirs: “Due to the fact that production of main types of tanks was greatly delayed as we initially expected, general Lutz decided to build another intermediate type of tank, armored with 20-mm automatic cannon and with one machinegun”. 
         20-mm “cannon" was a bit worse to Soviet antitank 14,5-mm rifle, based on its ballistic characteristics (while outdoing it, surely, by rate of fire). That’s why the most precise title of the new German tank Pz-II would be “self-propelled antitank rifle with machinegun”. To perform the main tasks of tank – destruction of enemy’s fire weapons, fortifications and human forces – a shell of 120-145 grams, holding (in various alternatives) 4-9 grams of explosive, was negligibly weak. Before the war started, USSR installed cannons of such caliber only on airplanes, but not on armored vehicles at all. Moreover, tests and combat use of 20-mm aircraft cannons proved that “hitting human forces in open spaces” is possible only by a direct hit into human, while splinter effect of 20-mm shell is extremely weak. Between the end of 1935 and March 1937 German industry had produced such “newest tanks” of Pz-II in amount of… 110 units. 

        The first impact of future enemies took place during the civil war in Spain. Germany sent to Frankists 6-tones small tanks with machinegun Pz-I, while fascist Italy sent the best it had: 3.5-tones tank "Fiat-Ansaldo" CV-3, equipped with machinegun on stationary (!) turret. Soviet government sent to republicans 10-tones tanks T-26 and 13-tones tanks BT-5, equipped with 45-mm cannon. Armour-piercing shell of Soviet tank cannon 20K punched the armour of enemy’s light small tanks from 1 km (it could punch even from a longer distance, but to hit a tank from such distance is almost impossible), while insurgent’s infantry was hit by full-scale high-explosive shells, weighting 2.13 kg and creating a blast area of 15 * 6 meters.  

        Soviet tanks made a strong impression on direct participants of the fight as well as on foreign military specialists.    

     “… Republican tanks with cannon armament, opposed by enemy’s small (machinegun) tanks, in all cases overthrew its tank attack… Insurgent’s light tanks, armored with one machinegun were helpless against Republican’s tanks with cannons… Insurgent’s tanks, being afraid of counter attacks of Republican’s tanks with cannon armament, were crowded together with infantry… Republican’s tanks always acted daring and decisive, causing enemy’s infantry heavy losses by fire and weight of the tank. They crushed weapon emplacements, weapons of anti-mechanized defense and even division’s artillery…” ( 34)

      “… German tank, being the basis of new armored divisions’ armament in Germany, turned out to be very mediocre and almost impossible to use weapon… German small tank (as we’ve already mentioned this and as all specialists agree with – both German and Italian) showed its complete failure. Perhaps sometimes, at extremely good conditions, it can be used for reconnaissance purposes only, but for combat purposes, even for escorting infantry, this tank is unacceptable… In a mutual fight governmental tanks supersede insurgent’s tanks…” ( 35) 
       Future General of the Army D.Pavlov (one of the first Soviet tank man, who arrived to Madrid in 1936) expressed his assessment of fighting experience in Spain “vividly and strongly” as was required by Red Army’s Field Service Regulation: “Fighting experience in Spain gave lessons for Germans and showed them what kind of tanks one needs since German small tanks against Republican’s cannon tanks were not able to be compared with and were executed mercilessly…” ( 14 )
        Pavlov was right. War in Spain “had taught Germans” and they, finally, understood – “what kind of tanks they need”. They designed and sent to production two models of a valid fighting tank: Pz-III, armored with 37mm cannon, and Pz-IV with short-barreled 75mm cannon (Germans call it “cigar butt”). It’s just that “history left Hitler too little time" - by the end of 1938 German industry was able to produce 71 (seventy one) Pz-IIIs and 115 (one hundred fifteen) Pz-IVs. Next year tank production was continued with the same speed, “one tea spoon each day”. By September 1939 Wehrmacht had 98 Pz-IIIs, 211 Pz-IVs and 280 trophy light Czech tanks Pz-35(t)/Pz-38(t), armed with 37mm cannon. Among this number military departments had at hand 87 Pz-IIIs, 198 Pz-IVs and 167 Czech tanks. In total: 452 tanks, in round figures – half a thousand. 

         On January 1, 1939 (9 months before the World War began) Red Army had 11 765 tanks, armed with 45mm cannon or flame-thrower (T-26, BT-5, BT-7) and more than 412 tanks, armed with 76-mm cannon (multi-towered 

T-28 and T-35). “More than”, since among 3351 BT-7 tanks there were several (most probably, almost all) of produced 154 BT-7A with short-barrel 76mm cannon. In total: 12 000 tanks with real artillery armament. (1, p. 601 ) 

By September 1, 1939, there was even more of it. Having analyzed this information, Soviet historians came to the only possible (possible for them) conclusion: 

“… Soviet government was in a situation which could be best described as position of a man who is overflowed by sea tide: water reached his knees, then his waist, breast, neck… One more second - and water would cover his head, if man wouldn’t do any fast, decisive movement which would take him to the rock, inaccessible for the tide…" ( 36)
          Water (or another liquid) “covered the head” of Soviet historians-propagandists and they harped for half a century that Stalin and Molotov were extremely scared by half a thousand tanks, that they trembled in awe from the thought that these tanks, having crossed the whole Poland (and at that time it was twice as wide as the present one), would fling in October 1939, under autumn rains, straight to Smolensk and Moscow through marshlands in Belarus.

And just the desire to “escape” the implacable danger forced them to throw themselves into “treacherous arms” of Ribbentrop… Let's though not waste time for discussing crazy fantasies of Communist propaganda. The question, what summary of the war’s experience in Spain did make the Soviet military-political authorities, however, deserves a discussion.

         Well-read reader, probably, is aware that “based on false assessment of experience of using tanks in Spain, it was falsely decided to disband large tank formations”. In this walking legend every word is a mistake. 

         Debut of Soviet tanks and tank men in Spain was more than successful. It didn’t call any excessive “concern” in Moscow. 4 mechanized (tank) corps were disbanded, while tank brigades were left alone. Light tank brigade (LTB) in 1938 included 4 tank battalions (54 linear tanks T-26 or BT and 6 “artillery tanks”, armed with 76mm cannon each), motorized infantry battalion, reconnaissance battalion and other formations. In total 4356 men of personnel, 258 tanks. (7, p. 276) It’s hard to call this “light tank formation”. As for summary of the war’s experience in Spain, it was completely right and balanced, notably: “Don’t put the cart before the horse”. Don’t set tank forces with such tasks, to perform which with current status of materiel is still impossible. 

          In order to translate this “impossibility” into the language of figures, let’s have a look at two inter-connected parameters: Armor breakthrough of the most typical anti-tank guns and armoring of Soviet and German tanks.

	
	Shell’s weight, kg
	Initial velocity, m/sec
	Armor breakthrough at 100 m distance
	Armor breakthrough at 500 m distance

	German 37-mm cannon
	0,68
	760
	40 mm / 34 mm
	35 mm / 28 mm

	Soviet 45-mm cannon
	1,43
	760
	51 mm / 43 mm
	45 mm / 38 mm


    Note: first digit refers to firing under 90 degree angle to armor, second - to meeting of shell with armor at 60 degree angle.
	Armor, mm
	  T-26
	   BT-7
	 Pz-38(t)
	 Pz-III 
	 Pz-IV

	    directly
	   15
	   22
	    25
	   30
	   30

	   side
	   15
	   13
	    15
	   30
	   30


     Note: Specified is the thickness of armor for the most typical in 1939-40s tank models  Pz-III D,E.F and  Pz-IV D,E
         As you can see from these tables, armor of any German and Soviet tank of 1939-40s pattern didn’t protect from antitank artillery fire. All these tanks had practically had only anti-bullet armor. 
        The difference between Soviet and German vehicles was only that anti-bullet armor of Soviet T-26 and BT tanks was rational, corresponding to “reasonable sufficiency” criteria. To protect from infantry’s fire armor of 10-15 mm is enough (by the way, armored backs of pilot’s seat in aircraft-destroyer was made of sheet with thickness 7-8 mm and it was enough to protect from rapid-firing machinegun bullets of rifle caliber). German tanks were senselessly overweighed with 30mm armor which was redundant for protection from rifle’s and machinegun’s fire, while to protect from 45mm shells of Soviet antitank and tank cannons – completely insufficient. With such ratio of “shield and sword” a deep tank raid into enemy’s home front could result in complete annihilation of light tank fleet, lagged behind their infantry and artillery.    

      “… Tanks, artillery, aviation are yet supplementary types of forces, assisting infantry which is gathered into large general formations…Tanks don’t substitute artillery at all, on the contrary, tank attack on organized defense without powerful artillery support (underlined by me – M.S.) is coupled with big losses…

Deployment of independent tank groups deep into defense line at the beginning of infantry attack wouldn’t be efficient, since these groups, acting against accurate system of anti-mechanized defense, would have great losses…”(34)      



Should one understand everything said so far in the sense that small tank with anti-bullet armor was transformed in the beginning of 1940s into an easy prey for antitank artillery, into almost useless but costly toy? This absurd assumption under resolute pen of Soviet “historians” turned into gospel truth. However, just in one case, with regard to Soviet T-26 and BT (“hopelessly obsolete", “cardboard”, "burnt like candles", "good only to shoot the birds”). It’s strange but nobody wrote anything like this about enemy’s tanks, as well as nobody saw anything surprising in that light German tanks with anti-bullet armor and low-power armament reached Moscow, Tikhvin and Rostov. And it’s truly not surprising at all. Tank – this is just a tool and the result of its use depends foremost on the tactics of its use, or to be more precise - on correspondence of such tactics to armament properties (technical characteristics). 

         What does it mean – almost? The ratio of armor and armor breakthrough by artillery shell for a tank is “hopeless” only in a situation when tank stands on a flat-like-table field and waits when somebody would shoot it with a shell. That’s how approximately looks like shooting on target at artillery polygon, on the basis of which tables of armor breakthrough are made, the data from which was showed at above. In real combat things are slightly different. 

         First of all, tank is moving. Even T-26, slowly crawling upon the wet field, can make the last 600m to firing positions of antitank cannon in 3 minutes (to hit a tank from a bigger distance is almost impossible). High-speed BT, moving upon Ukrainian steppe, burnt out by the sun, will make this 2-3 times faster. Theoretically, antitank gun crew can make up to 10-15 shoots per minute. But only in the case of blind-shooting, without aiming. In reality and keeping in mind that recoil after shooting upsets the backsight, artillerymen have at disposal not more than 5-10 shoots. 

         But tank doesn’t crawl along the field only, it crawls and shoots. Chances of parties in the “duel” of tank and antitank cannon are not the same. Armor-piercing shell, flying one centimeter away from tanks turret, won’t harm it at all, while high-explosive shell (even if it’s a small-caliber 45mm Soviet tank cannon 20K), exploded few meters away from firing position, will inevitably force the gun to shut up (45mm shell had 100 deadly debris and antitank cannon crew didn't have anything for protection except for soldier's blouse). That’s why 5-10 shoots we talked about earlier are more than enough for antitank cannon crew – after the very first shoots tank's personnel (well trained and prepared) will detect the shooting gun and with a pair of shrapnel shells will wipe the cannon off the map. 

        From these simple considerations one could conclude that the easiest and most efficient way of breaking through the antitank defense is still the same principle of concentration, basic for the whole military science. Tank brigade (259 small tanks T-26 or BT), having embattled on 2-3 km front, easily breaks through the Wehrmacht infantry division’s defense, which has in it only one company of anti-mechanized defense with 12 antitank 37mm cannons. Even if infantry division’s command would be able to redeploy at breakneck speed the tank-destroyer division to breakthrough region (36 antitank 37mm cannons), it can’t stop the attack of two hundred tanks. Losses of few tanks are inevitable, but so it the breakthrough of defense. This “few” can be reduced to minimum (if not to zero) thanks to artillery support of tank attack. 

         Artillery concentrated fire – how paradoxically it wouldn’t sound – serves as “additional armor”, allowing small tanks with anti-bullet armor to survive the battle. The word “concentrated” was used in the previous phrase not as a nice syllable. Howitzer shoots with blind, plunging fire and one should be quick enough to shoot many-many times, before one of the shells would explode near firing position of enemy’s antitank cannon. How “many” exactly? According to Soviet pre-war standards – 70 to 90 shells of 122-mm howitzer. However, tank regiment (or tank brigade) doesn’t have a single howitzer, although howitzer regiment of rifle division does have it at its disposal. In other words, one needs a cooperation. Very simple word with extremely clear sense, which predestines almost everything in war. 

          Field Service Regulation PU-39 required categorically: “No forces actions at battlefield are possible without artillery support and are not allowed without it… Front edge attack by tanks has in all cases to be supplemented by artillery support and is not allowed without it…” Cooperation had to be done with rifle division, which had in its howitzer regiment (as of 1941) 36 howitzers. Howitzer regiment can shoot thousand of shells, needed for guaranteed destruction of German anti-mechanized defense company (12 cannons), in 15-20 minutes. Though, one should know for this the most important thing: where to shoot at, at which topographic map’s square this thousand of shells is to be shot? Therefore, a reconnaissance is needed (including the most precise type of reconnaissance – reconnaissance in force), a stable communication, correction of artillery fire and a lot of more, what transforms cannons, tanks, machineguns into single military mechanism. The most important “element” of this “mechanism” was, is and will be the commander. Trained, experienced, brave commander. Having such commander at disposal and smoothly running cooperation with artillery, tank formation armed just with small tanks with anti-bullet armor, can inevitability pierce infantry division’s armor. 

          No matter how smoothly the described at above mechanism of cooperation is running, sooner or later it would fall apart in a few hours, after tanks break through the first line of enemy’s defense and go into tactical depth. Artillery and infantry of ordinary rifle division can't move with the speed of a tank, while tanks without support can count deep in the enemy’s battle order just for one assistant – a panic. In this sense tank raid develops under the same rules which determined success or defeat of cavalry raid in the wars of previous century. If those defending themselves were panic stricken, if commanders couldn’t handle this panic, then a massacre of fleeing began – the most destructive way of cavalry action. Should commanders keep control and their subordinates during these decisive minutes of fight, then almost defenseless cavalry was mercilessly annihilated by artillery and machineguns of those, defending themselves. In essence, the same thing, with correction to other technical means of combat, happens to small tank groups, lagged behind from their infantry and artillery. 

         This extremely simple theory was proved in practice during the war in Spain. Having analyzed the experience of that war, Soviet military specialists have reached completely different conclusions: they abandoned the previous “gung-ho” moods, while the possibility of striking “shattering, cleaving blows” by independent tank formations, put forward to the future. Nearest future, but still not today. And instead of drawing arrows on maps and squares of organizational structures, they started doing material and technical preparations to this future. “By drawing conclusions from experience, gained in war in Spain, one needs to consider all its specific conditions… If in Spain there were only rudiments of deep offensive operation, then big war, due to huge concentration of modern armies with technical means of combat, would normally be conducted by deep shattering operations, aimed at encirclement and annihilation of the enemy…”(34)
         What kind of changes at technological level of mechanized (tank) formation were needed in order to allow them to conduct "deep shattering operations” in operative home front of the enemy, apart from the main (infantry) mass of their forces? An answer to such question would require a separate military-scientific monograph. In extremely concise and summary-like view one could define the following list of needed technical improvements:

- reinforce tank’s armor up to level, allowing protection from anti-tank artillery fire of the most common calibers, from any directions (directly, at side, at stern)

- increase tank’s artillery armament up to level, allowing conduct of artillery duel with antitank and regimental’s artillery of the enemy

- equip howitzer artillery of mechanized (tank) formations with mechanized means of traction, providing speed and cross-country ability, corresponding to speed and cross-country ability of the tanks

- put infantry of mechanized formations into armored personnel carriers, having speed and cross-country ability of the tanks

         Not a single country in the world could reach such level of technological equipment of its army, neither by the beginning of the war, nor even by the end of World War II, though individual elements of future tank formations have already appeared during the war. Huge design and technological “reserves”, accumulated during 1930s in the Soviet tank industry, allowed Red Army to do few steps towards this “future” earlier than anybody else in the world. 

         The main component of a quantum leap was the development of two new types of tanks with independent shellproof armor: Middle-size T-34 and heavy KV. Combat durability of new Soviet tanks was increased by use of diesel engine which use much less dangerous fuel with regard to fire ability and explosibility of vapors. Another undoubted advantage of diesel fuel is its efficiency, and consequently substantially heavier Soviet tanks had bigger fuel distance than their German opponents. For instance, fuel distance of German tanks Pz-III and Pz-IV didn’t exceed 150-200 km, while T-34 could do up to 300 km with one fuel charge (later modifications of T-34/76 had fuel distance of more than 400 km), and KV—250 km. Diesel engines were installed on light BT tanks of the latest modification (BT-7M) as well, moreover, it was reached a phenomenal speed of 62 km/h and fuel distance up to 400 km. It’s incredible but even with respect to flotation a 48-tonnes KV tank outdid its opponents (specific pressure on ground only 0.77 kg/sq.cm versus 1 kg/sq.cm of German middle-range tanks), thanks to a wide track chain. 

          Powerful armor of T-34 and KV tanks was supplemented with equally powerful armament. Long-barrel 76mm cannon F-34 (as opposed to short-barrel “cigar butt” of German Pz-IV) with long distance aimed shooting allowed to destroy both any German tanks and field covers at relatively safe distance (shell of F-34 cannon could pierce brickwork of half a meter from a distance of 4 km).            

         Germans have hopelessly lagged behind with rearmament of tank units – by June 22, 1941 they haven’t produced a single new type of tank, while all improvements of armor at present models has come to installment of additional 30mm front plate on Pz-III (series H and J), as well as increase up to 50mm the armor thickness of body’s front and turret of Pz-IV (series F). Side surface of turret, sky-high vertical sides and stern of German tanks even of the newest modifications were still protected with anti-bullet 30mm armor only, which was pierced by Soviet “sorokopyatka” fire at maximum distance of 600-700m (according to requirements of aimed shooting). 

          With the improvement of tank’s armament Germans didn’t go further than a part modernization of present models. In particular – middle-range tanks Pz-III (“middle” according to German standards), starting from series G, were produced from now on with 50mm cannon KwK-38, later the same cannon was installed on Pz-III of the previous series E and F. High-explosive shell of 50mm cannon KwK-38 weighted even slightly less (1.81 kg versus 2.14 kg) than high-explosive shell of Soviet 45mm tank cannon 20K. In other words, with regard to capacity German modernized “middle-range” tanks just approximated to the level of “hopelessly obsolete” Soviet tanks T-26 and BT. 

         Serious, qualitative improvement was just a development and adding to armory of Wehrmacht’s infantry divisions of new 50mm antitank cannon Pak-38, although it didn’t solve in full the task of fighting new Soviet tanks. Obviously, the system of Wehrmacht’s antitank defense later was drastically improved, but during short period of time (summer-autumn of 1941) Soviet “sword” in its development with confidence outdid the German “shield”. 

	Armor, mm
	      KV
	  T-34
	    Pz-IV F

	directly
	      75 
	    45
	    50

	side
	      75
	  40-45
	    30

	turret
	     90-75 
	    52
	  50-30  

	stern
	     70-60
	    45 
	    22


	Type and name of weapon
	Shell’s weight, kg
	Initial velocity, m/sec
	Initial energy, kilojoules
	Armor breakthrough

at 100m
	Armor breakthrough

at 500m

	German 50mm Pak-38
	2,06
	830
	710
	88 mm / 68 mm
	75 mm / 58 mm

	Soviet 76mm F-22
	6,30
	690
	1500
	82 mm / 69 mm
	75 mm / 61 mm

	German tank 50mm KwK-38
	2,06
	690
	490
	54 mm / 46 mm
	46 mm / 41 mm

	Soviet tank 76mm F-34
	6,30
	662
	1380
	80 mm / 65 mm
	69 mm / 55 mm


        As we can see, Soviet 76mm cannons (divisional F-22 and tank F-34) securely pierced flat front of the heaviest German tanks (as of summer 1941). It’s noteworthy as well that high armor breakthrough capacity of Soviet 76mm cannons F-22 and F-34 was combined with heavy weight of record big kinetic energy of armor-piercing shell (three times heavier and two times bigger with regard to kinetic energy than shell of German antitank Pak-38). All this, combined with unusually for that time large capacity of bursting charge of armor-piercing shell (76mm shells BP-350A/B were charged with 120-155 g of trotyl, being ten times heavier than bursting charge of 45mm armor-piercing shell BP-240), allowed to have “beyond-armor effect”, being enough to destroy tank and disable its crew. Situation was also worsened by using carburetor engines on all German tanks without exception, which used fire-prone and explosive benzine. 

         On the other hand, the best German tank cannon as of 1941, KwK-38, was almost useless for fighting KV tank (it couldn’t pierce its armor from any directions, even by firing point-blank), while against T-34 the crew of German “middle-range” Pz-III tank could count for only extremely successful hit in-between track rolls (in this zone vertical 45mm armor of T-34 body doesn’t have incline and could be pierced by KwK-38 cannon at short distances).  However, German tank had to approach somehow T-34 which could shoot it down from one-kilometer distance…

         It’s not surprising, that already in June-July 1941 reports of commanders of tank division and mechcorps of Red Army have more and more messages of the following style: “tanks KV babelized the enemy and in many cases its tank retreated…there were cases when one KV tank could disable 10-14 enemy’s tanks…our tank’s fire could destroy enemy’s tank with two-three shoots…enemy’s tanks ignite from our 76mm tank cannons…after our tanks appear, especially KV, enemy’s infantry flees; tanks also tend not to start the fight”. ( 63 )
