L3 ACTIVITIES AND DESCRIPTION 

Leonardo3 (L3) is an innovative media company (research laboratory center, creation of exhibitions and museums; editorial, television and multi-media projects; publishing house). Our mission is to study, interpret and make our artistic and scientific heritage available and enjoyable to the general public through the use of innovative techniques. In our work, we place particular importance on three-dimensional (3D) reconstructions, hence the “3” in the name Leonardo3.

Presently, L3’s research laboratories and all our production work (physical and three-dimensional models, books, multi-media aids, documentaries, exhibitions and museums) are dedicated to Leonardo da Vinci’s work  and our early results have shown a wide global interest. We made the first working prototype in the world of Leonardo’s automobile, as well as virtual and physical interpretations of around 50 ingenious machines devised by da Vinci, that had never before been brought to life.

As part of our efforts to promote the work of da Vinci, we have created a digital version of the Codex Atlanticus. Based on the original manuscripts of his most interesting work, we offer a brand-new, exclusive and high-resolution means of interacting with Leonardo. For the first time in history the Codex Atlanticus is available for the enjoyment of  the general public. But the really new element of our product is our up-to-the minute presentation of what we have produced. 3D models of the machines spring from the images in the pages, allowing the viewer the opportunity to interact. In this way, thanks to the virtual models, it is possible to understand how the designs actually function. The original manuscripts are historic proof of Leonardo’s work but, they are of interest mainly to enthusiasts and academics, whereas the general public will be fascinated by our 3D reconstructions. 

L3 studies the past and creates innovative means of communication to explain and stimulate interest in it. That is why we combine physical models, three-dimensional reconstructions and interactive software. In a nutshell, we believe in edutainment as an instrument for understanding the past and meeting the future.

Leonardo da Vinci’s designs are unquestionably extraordinary in themselves. But it is our modern way of interpreting and popularizing them that makes them truly incredible. For the first time in 500 years we can grasp the true significance of these wonderful projects. And this is only the beginning.
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Panel 002

The swing bridge CODEX ATLANTICUS, f. 855r

ThetThe swing bridge is one of Leonardo’s most spectacular and futuristic projects. Even though it was probably never built, it forms part of his urban studies. As we know he foresaw new settlements around a close network of canals that would serve as drains and as waterways for commercial traffic.

By means of an articulated system of winches and wheels, the bridge can rotate 90°,  allowing boats to pass, or cut off passage across the canal. In order to maintain the bridge’s balance in the opening phase and prevent the whole structure collapsing from its forward weight, Leonardo provided a caisson full of stones to act as a counterbalance until the bridge came to rest on the opposite bank. The arched structure ending beneath the counterweight evokes the shape of a loaded torsion catapult. It is possibile that Leonardo derived his design of this bridge from such a war machine when loaded with a sufficiently heavy weight, would remain balanced on its vertical supports. Studies and experiments on balance were the focus of Leonardo’s attention during his initial years in Milan. The implementation of a structure suspended around an upright pivot can be seen as the practical application of his studies in the science “de ponderibus”, the theoretical discipline concerning the conditions of  static and dynamic stability of bodies.

Captions

00 THE MANUSCRIPT 
Two plans are shown in this folio; the most interesting is the swing bridge, which allows people and vehicles to cross a canal and also permits boats to pass along the waterway.

01 OPENING OF THE BRIDGE A view of the closed bridge, allowing the passage to the opposite bank.

02 CLOSURE OF THE BRIDGE By means of two winches set in the ground, the bridge could turn on the great central pivot and thus open the way for boats. 

03 STRUCTURE OF THE BRIDGE In this plan, Leonardo solves a number of problems relating to the movement of the bridge and  the considerable weight of the entire structure balancing above the river. Behind the great central shaft there is a counterweight of soil and stones that allows the bridge to be perfectly balanced; these problems did not prevent da Vinci’s genius from designing a structure that is also pleasing to the eye.
Panel 003
The self-propelled cart CODEX ATLANTICUS, f. 812r

 (reduce text to 10 lines)

Captions

00_MANUSCRIPT 812r includes one of the most interesting and fascinating of Leonardo’s projects, one that is probably the best known of his entire work. Although thought to be understood for years, Leonardo’s cart has only recently been interpreted correctly.

02_TWO large SPIRAL SPRINGS set beneath the horizontal toothed wheels supply the driving force. The springs, enclosed in a wooden drum, are wound up in the direction opposite to the one in which the car is to go. Leonardo often used spring-driven propulsion systems, especially for clock mechanisms.

01_LEONARDO was well aware that springs do not release a constant energy. To compensate for a sudden start followed by an abrupt deceleration, he applied an escapement. This guaranteed an even power supply, marked by a rhythmic “clacking” noise of the pegs hitting the ends of the leaf springs.

03_THE COMPONENTS of the automobile are numerous and complex. Construction would have been a lengthy business and each individual part would have had to be prepared with  great care and precision. A single mistake would compromise the working of the entire mechanism.

Panel 004

The SELF-SUPPORTING BRIDGE CODEX ATLANTICUS f. 69ar
Of all the bridges Leonardo designed, the self-supporting bridge is certainly the most ingenious in the simplicity of its structure and construction. We do not know whether this bridge was ever put to practical use. However, any similar modular construction, so easy to transport and  install, must have interested the Renaissance lords who were always on the lookout for new technologies to put to military use.

It is a structure composed of simple circular section beams, which are assembled without the use of fastenings or interlocking joints.

Once assembled, the weight of the bridge should be sufficient to exert the necessary pressure so that the longitudinal beams – closing like a pair of scissors – lock the transverse beams in place, preventing the structure from collapsing. The greater the pressure on the upper part of the bridge, the greater its stability. In practice, though, things are not so simple and it is possible that Leonardo anticipated the need to use some kind of rope, fastening or locking joints that would have blocked the transverse beams from sliding out during assembly. 

Captions

00 This folio shows a number of special designs for cannon and an interesting type of articulated self-supporting bridge.

01 THE LOAD-BEARING STRUCTURE is extremely simple, being composed of only trunks which may or may not have been cut to facilitate assembly, or may have been used as found, often on the site itself.

02 THE SEQUENCE OF ASSEMBLING the bridge is also simple. Once the first stage has been accomplished the rest of the work is similar, so the structure can be assembled  very fast. Once the structure is complete its strength can be tested by putting pressure on the upper part of the bridge. As increasing force is used the joints of the beams exert greater pressure, thus making the entire structure even more robust.

03 STRUCTURE  the bridge could be crossed on the support structure alone or the support structure could be covered with wood boards to facilitate passage.

Panel 7

THE ARMORED CAR 

LONDON B.M., POPHAM n. 1030

The underlying premise of this ambitious project is that it could hardly have been able to cross a battlefield.

Leonardo himself writes, "I shall make covered chariots, that are safe and cannot be assaulted... and behind them the infantrymen will follow, without fearing injury or other impediment".

The project was probably intended to cause more alarm and panic than to be an efficient weapon in the field. In theory the machine was moved by men – probably eight men – who would maneuver the car and also arm the cannons from the inside. Movement of the car was achieved by means of levers and toothed wheels. Since the force needed to move the whole construction far exceeded that of men, the project included the possibility of using horses or oxen. However, keeping these animals in such an enclosed and restricted space would certainly prove unworkable.

Operating the car was simple.

Car attendants turned the central levers and the wheels began to turn.

Once set in motion, given completely smooth ground, the car could move easily.

No doubt, the greatest difficulty was getting the machine started. The shortage of (man) power available and the disproportion between the structure and the weight of the entire construction, was considerable.

The armored car was so high that it probably required ladders to climb to the upper turret, which was used as a lookout point to direct maneuvers and firing. 

The large number of cannons provided a 360 degree firing range.

Captions

00_THE MANUSCRIPT contains two designs; the first shows the mechanism for movement, the second shows the armored car in action, in an improbable passage across a battlefield.

01_MOVING the car was simple. Turning the central levers made the wheels turn.

02_THE FORCE needed to move the whole structure far exceeded human strength. Therefore horses or oxen were considered necessary.

03_IT IS UNLIKELY that this project ever reached the battlefield.

