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Concept 

 

The one and only Professional Training Weapon was developed back in 2003 as vital training 

tool for Close Quarter Training/Battle (C.Q.B.); after various improvements it was formally 

adopted into the U.S. Army on December 12, 2010 as the official training instrument. 

 

This package ensures a high level of safety during group target practice.  

The round discharging mechanism gives a sensation of firing the real firearm. 

With a great number of replica Airsoft toy guns in the market merely imitating the 

appearance of the real firearm our product stands out as we made the compatibility of 

aftermarket attachment products such as optics possible. 

 

That concept is simply: “To faithfully reproduce the sense of firing a real firearm”. 

 

It goes without saying, from the exact size to appearance and even to the Trigger reach, and 

stroke, as well as the sharp sense of firing the real firearm equivalent is experienced through 

our own specially developed system to provide the best possible environment for professionals 

to experience. 

 

 

2012 

 

The polished performance of creation is our debut of the P.T.W. Final Evolution Version. 

 



 

 

・Stock 

 

In Japan since the ancient times there is a tool which is the Japanese sword (called Katana). 

The essence of the sword’s sheath was the image as we created the Stock and the Stock Tube 

for the P.T.W. Neither being too heavy nor too light, while maintaining the feel of moderate 

resistance and with the total dimension to never give any sense of wobble, every moving part 

we express a sense of quality. Based on grade, we created two types (blast and smooth); either 

of which we added Teflon coating. 

 

 

・Battery 

 

Four types of batteries with three different cells are prepared for the P.T.W. Regardless of the 

type; all are assured to be exceptionally safe Ni-Cad batteries. Unfortunately due to the nature 

of the content; sale to Europe is prohibited. 

 

 

・Magazine 

 

By creating the P.T.W. Magazine using steel, we were able to replicate the same feel and 

weight of the same type and weight of a magazine used in real firearms loaded with 15 rounds. 

The actual round capacity are broken down to two types; a 120 round and a 30 round training 

version. To test the durability of our magazines we did drop tests of 1.5 meters repeatedly and 

confirmed no damage that would impede the continued use of the product. For long term use 

we ask to keep the surface of the magazine lubricated with oil as the case itself are processed 

in phosphoric acid manganese. 

 

 

・MAGPUL Parts 

 

For the 2012 model, we incorporated the MAGPUL Company’s back-up rear site as well as 

the trigger guard in our Challenge Kit. With this we discovered that a large reduction in the 

overall weight. Furthermore, in terms of the site; because of the flip up type, it facilitates the 

addition of ones own favorite optical sighting device. 



 

・Barrel 

 

The P.T.W. Barrel is a two piece structure; consisting of an inner and an outer barrel. 

The gap between the two pieces is a mere 5/100mm and is practically adhered to each other. 

 

The reason why the barrels are so close together is because the combination of the two barrels 

adds to the overall weight as well as help in buffering the vibration caused by the action of the 

piston when firing Full Auto; this aids in the smooth trajectory of the rounds firing 

subsequent from the initial round. 

 

The right illustration shows the material used in the Outer Barrel (blank).  

The inner diameter is 10mm, and the outer is 28mm; the difference of thickness of the edge is 

9mm. When the thickness is at this extent it becomes a challenge to maintain the center 

between the inner and outer diameter. During the normal Lathe process the outer diameter is 

processed while secured to a chuck therefore if it was not centered properly the hole will be off 

center through the processing. In this state, the chamber will not fit into the Outer barrel 

properly, and more importantly because it is not centered, accuracy will be negatively 

influenced. Therefore, we prepared an exclusive Lathe for our P.T.W. barrel that processes it 

based on the position of the inner diameter. The highest level of precision is ensured due to 

securing with a single chuck while processing for areas such as the groove of the front site 

post.  

 

The inner barrel (which has the greatest influence on accuracy) has undergone some changes 

to the shape at the tip of the barrel in 2012; this shape was designed to not disturb the 

trajectory of the round as the compressed air ejects the BB from the barrel.  

 

The extreme simplicity of the P.T.W. HOP structure. 

 

It is hard to increase distance with the standard HOP structure because of the provided 

trajectory is a reverse arc of the parabola. To make it easier to confirm the point of impact 

with the P.T.W. a lower point of trajectory via the parabola was maintained; by boosting 

power we increased the distance, and we chose to only revise the trajectory of the HOP. In the 

2012 model, we extended this methodology; we added an improvement to the HOP adjuster, 

maintaining the accuracy of short range targets while increasing the flying distance for long 

range targets. 

 

When it comes to real firearms, it becomes physically impossible to visually confirm the 

trajectory. To hit the intended target that one aims at and the security in knowing that fact is 

evident in a proper performing tool that should be utilized by professionals. 



 

 

・Receiver 

 

The upper and lower receiver for P.T.W. is made by a die-cast. 

After scanning the receiver from a real firearm in 3 Dimensions; the material processing to 

carve out the mold is formed, thus turning over a die with that shape. 

The material used in our die-cast cast material is the highest strength ADC-12.  

 

After casting, all unnecessary parts are MC processed off, then after that goes through an 

Alumite finish, then advances to the painting process. 

 

When it comes to processing products with such a unique shape, this may be a very common 

process method, however for the P.T.W. receiver, prior to the Alumite processing there is one 

special processing that is undertaken. 

 

That is, the surface finishing done by hand. 

 

The reason why there is no feeling of incongruity as you pass your finger through the P.T.W. 

receiver is because every ridgeline area has been worked on using the proper tools and work 

done by hand to maintain uniformity. 

 

The precision of the blanks used as well as precision in processing are problems that can be 

overcome through experience and technique, however finish processing by hand requires a 

keen sense and above all the passion to accomplish and turn out a truly high quality product.  

 

When the cylinder unit is inserted into the upper receiver, or when the motor or gear box is 

attached to the lower receiver, we are convinced that you will feel a positive and solid 

response.  

 

As the firearm is a special tool, we believe that the appearance should be just as beautiful.  

It is the policy of SYSTEMA. 



 

 

・Gear Box 

 

The common perception that it is impossible to house a discharge mechanism based on the 

size of a real firearm receiver simply because it lacks the space necessary, was overturned with 

our exclusive P.T.W. Planetary Gear Box. The assembly not only was an extremely novel 

design incorporating our slowdown torque mechanism, at the same time it also defined our 

company’s identity.    

 

The center of the sector gear (which holds the last slow down step) and the bevel gear (which 

must be located above the extension line of the motor drive shaft); has only a permitted 

distance of a mere 19.55mm.  

 

Therefore we adopted a design where the internal gear and the planetary gears virtually fold 

together inside. 

 

The characteristic of this Gear Box does not only settle on its slowdown mechanism. 

Following, the built in low current control circuit board, oil is extremely harmful to the circuit 

board; with the gear box that does not contain any partitions with the control board located 

outside of the box, its design achieves its purpose. 

 

First and foremost, the case for the P.T.W. gear box is fundamentally different.  

Normally, for the scope of the gear box at this level, 120t class Zinc die-cast for both sides is 

used and created as a set. However, as the P.T.W. requires an even higher level of precision 

each side is created separately with its die. Furthermore, in regards to the most important of 

dimensions, we designed the center point of the sector gear to be the originating point in the 

die production. In other words, no matter which area on the case, it is determined as ○○ mm 

from the sector gear in ○○ mm, either in the x and y direction. Therefore, in terms of the gear 

position in relation to inside the case, we were able to secure a considerably high level of 

precision. 

 

This management of the originating point, is our fundamental thought in generally all of our 

products, this carries through to even in other die cast products that we may have, and is the 

reason as to how we are able to maintain superiority in strength through the dimensional 

precision of each piece. Then, ingenuity is also packed into the die structure. Very fine traces 

of the source material can be seen located on both the top surface as well as the lower portion 

of the case.  

This is the traces of the overflow after the metal was poured into the die. When the material 

enters the die, sometimes gaps form from pockets of air or when the material mixes with the 

oils used in casting; this is the overflow. There are considerable deviations to the thickness in 

particular to the P.T.W. gear box case. 

 

When the mold is created for a product such as this, the design requires a die structure that 

effectively releases any unnecessary air pockets because if not, when the material is poured into a 

flawed die the product that will be full of irregularity. Therefore it is essential to place the overflow 

in the right position to produce a quality product of the highest precision with a few bends to make 

it durable. 



 

 

Generally it is believed that simply focusing on using the gear for the slow down mechanism is 

sufficient, however the production of the gear box which supports the gears contain a much 

higher degree of difficulty in producing. To be blunt, there is no way that any good result can 

be achieved in producing a gear case with a die cast in the manner similar to the appearance 

of a toy. 

 

A gear incorporated in a case produced in this manner has its own unique characteristic. 

 

Firstly, when thinking of gears as a slow down mechanism instead of looking at it from 

a ”design” stance we see it as a perspective of “calculation”. By using the concept of a module, 

we were easily able to view the gears as a value of “calculation”. However, there are barbarous 

people who feel that; “by using the gear; any non-malfunctioning gears is considered good 

enough” however to manufacture such a gear arrangement to meet those demands is not an 

easy task. In many cases, to find a gear that can perfectly adapt to any situation while able to 

clear any and all problems, one would immediately take a conservative stance. That thought 

process is simply the designer’s “habit” and is one that may be the catalyst to shy away from 

any new possible ways of discovery. 

 

As opposed to that way of thinking, thanks to our customers; our company was able to 

produce and explore various different gears for different situations; and with each production 

we undergone many repetitive trial manufacturing. It is with that enormous foundation of 

experience we were able to “calculate” the gears for our P.T.W.  

 

The notable points are introduced below. 

 

・Setting the basic module of each gear to 0.5 

・Greatly improving the precision of the conventional heat treatment process 

・To avoid the undercutting of the tooth mark on gear tooth as much as possible. 

 

Although it may be backwards thinking in miniaturizing the module and creating smaller 

gears while emphasizing on bearing heavy loads for the P.T.W.; for the creation of just such a 

part requires a ample amount of experience such as our helical gears; rather then a single 

tooth engagement bearing the load the stress is dispersed through multiple teeth. Incidentally, 

for the module at 0.5, the twin gears of the helical angle based on 45 degrees is approximately 

2.3 teeth engagement. Even a spur gear that has a 0.8 module is no match in strength against a 

module with 0.5 that has 2.3 teeth engagement.  

 

After heat treatment the central bore hole shrinks. The design of the planetary gear is set 

directly on the shaft, therefore a slight gap exists where grease can be applied between the 

shaft and the gear, however in the event that the heat treatment process is either insufficient 

or the dimensional design of the heat treatment precision is too low the gap may be too small 

to apply grease.  

 

In this case we would first closely examine the material of the gear. We use chrome 

molybdenum steel as a material standard for cutting gears for our P.T.W. In addition, we 

become passionate in selecting our materials when used exclusively for our gears. 
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We express gears as a form of “calculation”.  

That is because it is necessary to control the various parameters in a precise manner as 

needed to produce the gear. However, for every tiny dimensional change during the trial 

manufacturing process, expenses as well as time becomes short. Consequently, a recent 

application software has been developed that can review the teeth marks in high precision in 

advance through a CP screen. Using this software, we are able to remove the undercut from 

the cog form as much as possible. 

 

Undercut occurs when a particular condition occurs, and that is when a single tooth base gets 

worn down. Naturally this damage is the result of a lack of strength in the teeth. Gears that 

need heat treatment will require even more attention. Specifically, without changing the slow 

down ratio while the transposition between the two gears is called the “calculation method”. 

Gears made by SYSTEMA are mostly transposition gears, and the deciding dimensions are 

also once again based upon the abundant experience that we have.  

 

The gear shaft is also a very important part. Everything related to the shaft we primarily use 

420J2 Stainless Steel. After processing, we heat treat it then subsequently finish it by using 

abrasion. 

 

In conclusion, as introduced above, we feel that our gear box contain a lot of our profound 

feelings hidden within it. 



 

 

・Low Current Control 

 

The principal objective in the P.T.W. design is: [Simulate the feeling of firing a real firearm]. 

Through our experience, we recognized beforehand key points that are essential in achieving 

this purpose. Those points are: [high voltage battery], [strong start torque motor], and an 

[FET switch circuit]. 

 

Semi Auto is the most frequently used function during training. However, conventional toy 

guns used the Full Auto Function as the foundation and with the introduction of a few 

additional parts the movement of those parts interrupted the Full Auto Function to create 

Semi Auto. In our case, we based our foundation from the Semi Auto Function and the Full 

Auto is simply a program concept of multiplying the Semi Auto movement. Adding a hole 

through the Sector Gear and placing an optic detection control unit, for every cycle the unit 

can accurately control the movement of every round precisely.  

 

Using the motor’s cyclic time and electrical current, every time the trigger is released the 

Sector Gear stops in the precise location every time, thus producing an extremely short lock 

time.  

 

We added a micro switch as a part of the circuit board which allows the unit to stop every 

time the magazine is empty.   

 

It is also equipped with a LED that lights up when the program detects an abnormality in the 

event that the trigger is squeezed and there is no response within a uniform time.  

 

Furthermore, with the benefit of using low current control it is possible to create an accurate 

3 round burst setting (we can also prepare a Semi Auto only option as well).  

 

Rapid firing from the Semi Auto setting is a very common shooting method. However, in the 

case of low current control, it becomes an obstruction to the feel of shooting when the switch 

chatters. The most important part of our software that acknowledges the various parameters 

of settings down to 1/100 of a second when performing with low current control is our P.T.W. 

exclusive “SYSTEMA Electrical Control Unit”.  

 

Through many years we gathered input from various CQB trainers, and using that as our 

foundation our software is the conclusion based on that experience. Regardless of how 

convenient the method of control may be, without understanding the essence of its foundation 

there is no value. 

 



 

 

・New 7511 version Motor 

 

Battle hardened professionals who use a toy gun as a training tool.  

This unprecedented development goal was achieved not by merely using an R.C. product in 

our P.T.W.; rather we required a purely exclusive designed motor.  

 

In the first place, the characteristic of torque created occurs as soon as the current is sent 

(start torque) is considered the most important in the case of the R.C. motor (output increases 

as the revolutions increase), is different to what is required in the performance of the P.T.W. 

exclusive motor. 

 

Firstly, we designed to fit a motor into the grip without any force or compromise to the size; 

paradoxically within that confined space we focused on developing a motor that would 

contain the maximum torque possible. 

 

・To secure inertial mass, we extended the rotor length. 

・To improve the torque properties, we adopted the use of Neodymium magnets. 

・To improve the electrical current flow, we developed a carbon brush. 

 

In terms of motor development our experience level was extremely low; however it may be 

said that it was because of our low level of experience we were able to be flexible enough to 

create our heteromorphic P.T.W. exclusive 7511 type motor. As a result, the performance is 

fully shown as the heart of the P.T.W. displaying the strongest power in a mass production 

AEG. 

 

The new 7511 type rotor boasts a newly designed Core Piece and Commutator for the 2012 

model. Neodymium magnets with improved heat resistant performance have also been 

integrated. The bearing size has also increased. With those improvements, an even higher 

output and greater durability performance is ensured. 



 

・New Cylinder Unit 

 

In terms of the discharge structure of the piston cylinder, the diameter of the bore has a great 

influence in power displacement. It clearly has an even greater influence then the stroke 

length. 

 

Often during training situations distance to the enemy target can change with the different 

settings. The cylinder unit of P.T.W. adopted a removable method to be able to instantly adjust 

to various settings. When we adopted this system of enlarging the cylinder, the strength of the 

threaded end drastically decreased. Conventionally, there was a tendency for Aluminum 

cylinders (manufactured using the grinding method) to break at the threaded end during 

prolonged use. Consequently, we changed the cylinder pipe material to Stainless Steel. 

 

Although the material properties of Stainless Steel superb, on the contrary, in terms of 

hardness as material used in processing it is infamous in the degree of difficulty. It is rare to 

find technology in the world that can process this material down to the inner and outer 

dimension of 1/100mm range.  

 

Only the necessary part used for the Cylinder pipe rail is created using Aluminum in the push 

method, and once secured; are processed at the same time. Power is stable due to taking in 

external stress with its superior anti-drag ability; this new Stainless Steel Cylinder Unit 

maintains its shape with its extreme impregnably. Stable power contributes to the 

improvement of hit precision. 

 

When explaining about our P.T.W. Cylinder Unit we mustn’t forget about our original and 

exclusive loading mechanism. By securing the Nozzle directly to the Piston Head while it 

moves back and forth (called the Direct Pull Loading System), this not only made the 

Cylinder Unit removable, this blockbuster structure allows the freedom to change power as 

needed. Vast amounts of our experience in our suction and exhaust component research went 

into the development of our P.T.W. Cylinder Unit; where the capacity of the Cylinder is so 

limited in size, it is through the accumulation of our knowledge we were able to create such 

power in this mass produced product. 
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 Length            1,000mm 

Weight             3,540g 

Magazine capacity      120rd 

Battery     12V / 2400mAh 
 

 
 

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

 

 

  

 

 

 

 

 

 

  

  

  



 

 

 




