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There is a marking on the left side of barrel receiver – official name, manufacturer and serial number

Continuing the review of the "super-large" sniper weapons, started in the previous issues of our magazine ("Gulliver" sniper weapons", №11/2008 and the RT-20", №12/2008), let's take a look at the history of the magazine's creation.
Initially, such weapons, which appeared in the run-up to the Second World War, were developed to combat armored vehicles, that’s why 20 mm (0.79 inches) caliber were chosen. This is due to the fact that the "light" anti-tank weapons of 7.92 mm (0,31 inches), 12.7 (0,5 inches) and 13 mm (0,51 inches) calibers were no longer able to hit the main battle tanks, whose armor reached 30 mm (1,18 inches). The development of a different caliber would take a lot of time and would be expensive, so 20 mm anti-aircraft guns, which have high initial speeds and sloping trajectories of projectiles, became " the best choice". By the way, tankmans went the same way later. They also adapted 85 and 88 mm anti-aircraft guns as an airborne armament. Increasing of the caliber more than 20 mm required the use of anti-recoil mechanisms and turned an anti-tank rifle into an artillery weapon with worse armor penetration than 37-47 mm caliber anti-tank guns in service at that time. At the same time, the primitive design of tanks of that time contributed to their quite high survivability (Usually several effective hits were required to disable the tank. That hits was a hard nut to crack for non-automatic systems). It was necessary to develop very difficult, heavy and expensive automation system to ensure required efficiency of hitting armored targets. However, the use of automatic reload system with powerful muzzle recoil compensator significantly decreased strong recoil on the shooter.
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All the above determined this kind of weapons. It didn’t depend on the geography of development. There are three well-known examples of such weapons: the Japanese "type 97", the Swedish S18-1000 and the Finnish VKT L39. The similarity of the development concepts is amazing:
― 20 mm (0.79 inches) caliber (the main modifications of the last two examples use the 20×138mmB cartridge),
― semi-automatic reload system,
― automatic fire mode ("type 97" had from the beginning, S18 and L39 ― in later modifications)
― the presence of powerful muzzle recoil compensator
― the lack of optical sights

Their destinies (regardless of the theater of war – Europe, Africa, or Southeast Asia) are absolutely similar.

By 1943, anti-tank guns as a weapon class ran out of options because tank armoring was increased significantly and more cheaper and efficient rocket-propelled grenades were appeared. This led to the "sniper" direction of the use of anti-tank gun or, in modern terminology, as an "antimaterial weapon". However, low maneuverability acceptable in the organization of anti-tank defense was very difficult to use as fire support  weapons and infantry support. Because of this, at the end of World War II, semi-automatic systems for powerful 20 mm (0.79 inches) cartridges did not receive further development. Adopted by the Finnish army in September 1939, the Aimo Lahti anti-tank rifle was named 20 pst. kiv L39 and serially produced at the state-owned firearms manufacturer Valtion Kivaaritehdas (VKT) from 1940 to 1944.
Back-plate with the butt.

1 – body of back-plate (attached to the barrel receiver with pin, 2 – return spring, 3 – return spring guide, 4 – buffer, 5 – butt with rubber perforated plate, 6 – spring-loaded locking button of vertical adjustment of the butt position
Magazine with a 10 pieces capacity of 20×138mmB cartridges (showed with armour-piercer); for comparison .30-06 (7,62x63 mm) Springfield cartridge

At the end of the Winter War, several of the first L39 models showed their best performance against the Soviet T-26 and BT-7 tanks, which were considered quite modern at that time. In the army, the rifle was nicknamed "Norsupyssy" ― elephant gun, proved to be an exceptionally accurate weapon and was given only to the best shooters who passed special training.
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Moving parts. Breech frame and breechblock head inside barrel receiver move along separate guides (1); wooden cheek riser attached on the left side (2)
Trigger block, left and top view
1 – safety-lock thumb piece, 2 – low sear, 3 – stopping device, 4 – rubber shock-absorber of the reflected cartridge, 5 – guard, 6 – delay key
There are two man: gunner and loader. Due to the critical lack of artillery in both Russo-Finnish Wars, the L39 anti-tank gun was undoubtedly demanded. That’s why 1,900 L39 modifications were made, what was very significant for a small Finnish army. This is despite the fact there are few armored approach routes in the rocky wooded and swampy area of Finland. Battle casualties of L39 in the Great Patriotic War were also small and do not exceed 30 %, which means both that maneuverability was sufficient (even with a weight of about 70 kg with ammunition), and attitude to the anti-tank guns even on retreat was careful. Wide range of anti-aircraft shots, including fragmentation and incendiary shells allowed the use of anti-aircraft guns to defeat offensive infantry (the target could be hit by shrapnel at a distance of up to 2.5 m from the place where the projectile bursts) and creating seats of fire behind the enemy. Inactivation cases of medium and heavy tanks attacking with open turret hatches was noted (due to imperfection of the ventilation system), firing at them from hills. The use of L39 against ground-attack aircraft Il-2 proved to be quite effective, for which the anti-aircraft guns was installed on a special rack. The rack was put on a high stump or a sunken post. And in 1944 there was a modification with the ability to fire bursts, providing a higher probability of hitting. Modification L39-44 was in service with the Finnish army until the 60s and was intended to combat helicopters.

Below is L39 design description. 

L39 automation was based on the principle of removing powder gases through a cross hole in the barrel channel with a short gas piston stroke, which transfers most of its kinetic energy to massive moving parts: breech frame and breechblock head.

Supply is provided from detachable box magazines with a two-row arrangement of cartridges with a capacity of 5 or 10 pieces, or a drum-type magazine with a capacity of 15 pieces.
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Moving parts of automatics (dismantled)
1 – action spring with nut, 2 – breechblock head, 3 – hammer, 4 – sliding wedge breechblock, 5 –top sear, 6 – top sear springs, 7 – breech frame, 8 –pusher of the trigger
To reduce the overall weight of the system magazines are transported in a special container and so the magazine window of the barrel receiver is equipped with protective cover that prevents contamination of moving parts during transportation. The magazine latch is at the same time latch of the protective cover. When the latch is affected, the cover automatically opens under the influence of a special spring.

The top location of the store left an imprint on the design of many mechanisms. So, in the breechblock head, the sending protrusions, with which cartridges from the magazine are fed into the chamber, are located in the upper part. Accordingly, the ejector is located in the lower part of the breechblock head, and the reflection of the cartridge using a rigidly fixed reflector in the receiver

is produced downwards. To change the path of the reflected cartridge in order to avoid injury to the shooter, rubber roller shock-absorber had to be introduced into the design located in front of the trigger guard. A kind of guard between the trigger guard and the pistol grip is designed to protect the shooter's hand when reflected cartridges bounce off the ground.

Also mechanical sight was shifted to the left due to the top location of the magazine. It was a good idea because the excess of the aiming line over the barrel was very small. However, the main technical difficulties had to be decided when designing the trigger mechanism. Kinematic chain of this mechanism passes through two moving parts: breech frame and breechblock, in the cavity of which was placed head spring-loaded hammer. Location features of the hammer was a reason for applying the "frame" design of the lock and upper sear, which provides longitudinal movement of the hammer in the cavity of the breechblock.

The moving parts of automation are moved inside a milled barrel receiver, each with its own guides. To the back of the receiver, using a pin, removed from the right side, the back-plate with a buffer and a return spring guide is attached. Butt with a perforated (to mitigate the recoil) rubber plate moves vertically in the grooves of the back-plate. In the desired vertical position, the butt is fixed by a spring-loaded button.

The spring buffer serves to mitigate the impact of moving parts in the extreme rear position and to accumulate recoil energy to ensure a more energetic roll to increase the stability of the automation in various conditions.
Physical and operational characteristic
	Caliber, mm
	20

	Initial velocity of the projectile, m/s
	825-900

	Weight of the rifle without cartridges, kg
	57,7

	Length, mm
	2240

	Barrel length, mm
	1300

	Aiming range, m
	1400

	Armor penetration, mm
(at a distance of 300 m)
	30

	Diameter of the circle containing

5 holes at a range of 300 m, cm
	30
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‹―――
locking
―――›
unlocking
Locking scheme
1 – sliding wedge breechblock, 2 – breech frame, 3 – breechblock head
trigger and firing mechanism scheme of  anti-tank gun Lahti 39
1 – trigger, 2 – lower sear, 3 –pusher, 4 – upper sear, 6 – breech frame, 7 – breechblock head.

A – the position of the trigger and firing mechanism parts before firing,

B – shot is fired, the details are returned in the forward position, to produce the next shot, you need to release and re-press the trigger
On the right side of the receiver mounted the mechanism for cocking moving parts, consisting of

progressively moving gear rack (which with its tooth pulls back breech frame and breechblock head) and the grip with a retainer and a gear. On the left side of the receiver, a wooden cheek riser is attached by screws. Cylindrical wooden casing with a perforation is fitted on the barrel, which is fixed by a split spring nut. The same thread is used for fixing the muzzle recoil compensator.

Five-chamber muzzle recoil compensator (it has 5 cross holes) is made of a single blank and covered with brushed chrome to prevent corrosion. A protective cover is attached to the base of the muzzle recoil compensator using a clamp and chain. Due to the transverse arrangement of the camera holes, the muzzle recoil compensator’s efficiency is not very high – about 40 %. This is due to the fact that their inclined position, which increases the reactive component of the rollback braking, would lead to an unbearable acoustic load on the loader.

The rifle is mounted on a carriage consisting of transport skis made of plywood and veneered with brass sheet, designed for shooting from soft ground and moving the system over short distances when you change firing positions, and bipedal bipod with spades. The bipod is fixed in horizontal and vertical positions by means of two spring loaded pin retainers. And this is probably the only visible design disadvantage – transferring the bipod from one position to another, you need to pull one retainer, turn the bipod at a certain angle, pull back the second retainer, turn the bipod and release the retainer by locking it in the right position. The traditional scheme is more logical – one retainer for both positions.
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Cocking of moving parts is performed by rotating the grip from itself

To reduce the vertical component of the rifle's vibrations when firing, two shock-absorbers are placed vertically on both sides.

Let’s consider the interaction of parts and mechanisms of the gun. To load the gun you have to: open the dust cover of the magazine window, attach the magazine and by sinking the charging grip, scroll it from yourself until it stops (about 2 turns); return the grip to its initial position (otherwise, when moving parts descend it will rotate under the influence of the return spring). The moving parts remain in the extreme rear position on the delay. The weapon is loaded.

To shot you need to move safety thumb catch back and, clasped the pistol grip, press the button, in this case, the delay, descending, frees the moving parts moving forward, the shot is sent to the chamber, locking the bore and combining the position of the parts trigger mechanism.
―――›
rollback

cocking the hammer (1) with the first protrusion of the frame edge at rolling back or charging
When you pull the trigger, a shot is fired. After the bullet passes through the gas-escape hole, the gas piston pushes the breech frame and breechblock head back. In this case the breech is unlocked by protrusion frame bevel, extracted by ejector a spent cartridge case, reflected outside the receiver, cocked the hammer with the protrusion of the frame edge. The moving parts are rolled back to the extreme rear position and, if the key of the pistol grip was released before pressing the trigger, at the beginning of the roll stop on the delay. The purpose of the delay is to exclude the temperature effect of the heated barrel on the projectile fuse during firing breaks.
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Vertical vibration shock-absorbers are mounted vertically on the sides of the carriage
Mechanical sight (1) shifted to the left and cut to a range of 1400 m; very slight change in the position of the battle sight at changing settings from 4 (400 m) to 14 (1400 m) marks a good flatness of the bullet trajectory. The dust cover of the magazine window (2) is fixed by the magazine latch (3)
Five-chamber muzzle recoil compensator. The chambers form cylindrical channels, which are perpendicular to the axial one for the passage of the bullet. The protective cover is protected from loss by a chain attached to the base by a clamp.
When you’re making a small number of shots, the key is pressed constantly. In this case, the moving parts return to the extreme front position, sending another shot into the chamber, locking the bevel of the frame by acting on the bevel of the wedge, moves it up. The wedge, falling into a special recess in the receiver, locks the barrel channel. When the breech frame comes to the extreme forward position, the downward-projecting part of the pusher moves the lower sear forward, squeezing its spring. The kinematic connection of the trigger mechanism parts is broken and the shot does not occur. To make the next shot, you need to release the trigger and squeeze it again.

A flag-type fuse blocks the trigger rotation and thus eliminates the possibility of firing a shot. 

So, to sum up: creating a self-loading weapon for accurate shooting has always been problematic and the use of an artillery shot with a steadying band that increases the moment of uncertainty of the position of the shot relative to the bullet entrance. No natter what Aimo Lahti has successfully solved this problem: his L39 is undoubtedly the best of the "twenties" of the Second World War.

And one more thing. Finland of the 30-40s seems to be poor, backward country with a cottage industry. You begin to strongly doubt this after getting acquainted with the wartime L39 production – a huge number of milling operations, which is typical for the production of weapons of that time in all countries, were performed flawlessly, pleasant final finishing not only on external surfaces, the use of chrome plating and excellent debugging mechanisms do honor to Finnish gunsmiths.
The article uses images of samples stored in the Military-historical Museum of artillery, engineers corps and  signal-corps in St. Petersburg.
KALASHNIKOV. WEAPONS, AMMUNITION, EQUIPMENT 3/2009
