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Title: System for moving objects in a storehouse. 

DESCRIPTION 

The present invention refers to a system for moving objects 

in a storehouse. In particular, the present invention 

refers to a system for moving objects preferably elongated, 

such as for instance, projectiles arranged in a storehouse, 

which must be made available for a firearm magazine. This 

magazine can be a magazine for firearms positioned on 

military means, or in fixed positions, whereas the 

projectiles are housed into a storehouse, similar to a 

deposit under the arm, such as for instance the hold of a 

ship. 

In one of its preferred embodiments the system is adapted 

to control, the loading and the unloading of the 

ammunitions, from/to the loading drums and from/to the lift 

of ammunitions exchange among the ship decks, for a naval 

complex. 

In these technical solutions, the ammunition or projectile 

must be quickly brought from the hold of the ship, or in 

general from the ammunition storehouse towards the 

magazine, for instance a drum magazine, which must always 

contain at least a predetermined number of projectiles. 

Therefore, a very important parameter for the efficiency of 

an entire system, is the speed with which the moving 

systems determine the availability of the projectile toward 
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the magazine. Sometimes the handling of the projectiles is 

manually made, but due to the huge size of the ammunitions, 

the handling and the loading are often made in a semi­

automatic way through the aid of motorized carriages. 

Anyway, the prior art solutions do not provide for an 

efficient interaction between the operator and the 

automatic drawing and handling mechanisms of the 

proj ectiles. 

The present invention proposes to solve these issues by 

suggesting a system for moving objects positioned in a 

closed space, such as for instance a storehouse of 

projectiles which must be made available for a firearm 

magazine associated to this storehouse, comprising at least 

a manipulator adapted to grip and orient the mentioned 

objects in the desired positions, at least one overhead-

travelling-crane mechanism adapted to move this manipulator 

in at least two different directions substantially 

horizontal, a processing unit, controlled by an operator, 

which is able to automatically determine the movements of 

the overhead-travelling-crane mechanism and of the 

manipulator. 

An aspect of the present invention relates to a system for 

moving projectiles for a firearm magazine having the 

characteristics of the attached claim 1. 

The characteristics and advantages of this system will be 

clearer and evident from the following description of an 
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embodiment with reference to the attached figures which 

schematically show: 

- figure 1, the structure of the moving system in its 

entirety according to the present invention; 

- figure 2 the structure of the manipulator from a front 

perspective view according to the present invention; 

- figure 3 the structure of the manipulator from a rear 

perspective view according to the present invention. 

With reference to the above mentioned figures, the moving 

system according to the present invention comprises at 

least a manipulator 3, adapted to grip and orient the 

objects in the desired positions, associated to an 

overhead-travelling-crane mechanism 2, adapted to move this 

manipulator in a storehouse where the objects are placed. 
I 

The manipulator is automatically controlled by an operator 

through an electronic processing unit associated to it. 

The objects are preferably elongated objects and in a 

preferred embodiment are projectiles, arranged in a 

storehouse which must be made available for a firearm 

magazine. The arm is usually arranged above the 

storehouse, for instance it occurs in a hold of a ship. 

However, more generally, the system according to the 

present invention, could be used, with suitable changes, in 

any field wherein the handling of particular objects is 

necessary. 
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The overhead-travelling-crane mechanism basically comprises 

at least one pair of longitudinal guides 21 sliding on 

which there is at least one pair of transverse guides 22, 

on which manipulator 3 in turn slides. To the longitudinal 

guides is associated at least a longitudinal motor, adapted 

to move the transverse guides along the longitudinal axis X 

of the guides. In the shown form of embodiment, said motor 

23 is arranged between the two guides 21 and transmits the 

movement to the transverse guides, through a driving shaft 

24, which activates a toothed belt mechanism arranged 

inside the guides. This toothed belt mechanism is 

constrained to a pair of carriages 25, which slide in the 

longitudinal guides and which are fixed to the opposed ends 

of the transverse guides, drawing them in the sliding 

movement along the longitudinal axis X. 

To transverse guides 22 is associated at least a transverse 

motor, adapted to move the manipulator along transverse 

axis Y of the guides. In the shown embodiment, transverse 

motors 26 are two, arranged each one at an end of one of 

the two transverse guides, which through a toothed belt 

mechanism draw the manipulator along the above mentioned 

transverse guides. To this purpose, the manipulator 

comprises a sliding plate 31, which proceeds on the 

transverse guides and which is associated to this toothed 

belt mechanism. 



5 

The manipulator comprises an elongated body, constrained to 

sliding plate 31 by means of a circular joint 32 that 

enables the rotation of the manipulator about its vertical 

axis Z, for its correct orienting. Preferably, this 

rotation is produced through a rotation actuator 33, 

arranged under the joint. 

The manipulator comprises also gripping means for one 

object, comprising a plurality of pliers 34 that can be 

moved by means of suitable servo-motors electronically 

controlled, along the longitudinal axis of the manipulator, 

for instance through linear guides 35, so as to enable the 

gripping of objects of different sizes. In particular, in 

the shown embodiment, the guides permit also to vertically 

align the drawn projectile to the magazine, for instance to 

one of the drums. Positioning means comprising a bottom 

resting plate 36 and a top guiding device 37, enable the 

resting and the proper positioning of the objects in the 

manipulator. 

In the embodiment of the system wherein the objects are 

projectiles, the manipulator is provided also with a pair 

of movable forks 38 adapted to permit the drawing of the 

projectiles from the corresponding crates in which they are 

positioned. As a matter of fact, through these forks 

opportunely electronically controlled by servo-motors, it 

is possible to move these crates. 
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The manipulator is also provided with proximity sensors 

adapted to avoid its unexpected contact with the objects. 

All the movements of the system are then movements along 

axis X and Y of the overhead-travelling-crane mechanism, 

movements of rotation about the longitudinal axis of the 

manipulator, movements along the longitudinal axis of the 

manipulator of telescopic guides 35, opening and closing of 

pliers 34, movement of forks 38, are electronically 

controlled by a processing unit in an automatic way, 

through the remote control of an operator which interfaces 

said processing unit, for instance by means of a personal 

computer. The system provides also for a semi-automatic 

mode wherein the manipulator has an access interface for 

the operator comprising a control joystick 39 provided with 

control pushbuttons and eventually a checking display 40, 

which can also be provided with pushbuttons. In this way, 

the operator can directly determine and follow the 

movements and the operations of the manipulator in the 

storehouse. The system results to be deeply different with 

respect to the known systems, which being completely manual 

do not properly satisfy the needs quickness of the 

operations and the obvious need for arranging a certain 

number of operators. During the maintenance steps or in 

exceptional conditions, the manipulator is expected to be 

manually controlled, by means of the aforesaid interface. 
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It is also directed to the safety of the operator required 

to work in adverse environmental conditions. 
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CLAIMS 

1. System for moving objects positioned in a closed 

space, comprising: 

• at least one manipulator (3), adapted to grip and 

5 orient the aforesaid objects in the desired positions, 

comprising gripping means for one of said objects; 

• at least one overhead-travelling-crane mechanism (2), 

adapted to move said manipulator in said closed space in at 

least two different directions substantially horizontal, 

10 • an electronic processing unit, configured to be 

controlled by an operator, which is able to determine 

electronically and automatically the movements of the 

overhead-travelling-crane mechanism and of the manipulator, 

said system is characterized in that: 

15 • said gripping means include a plurality of pliers (34) 

that can be moved along the longitudinal axis of the 

manipulator by means of linear telescopic guides (35) so as 

to enable gripping of objects of different sizes; 

• the manipulator comprises: 

20 • positioning means comprising a bottom resting plate 

(36) and a top guiding device (37), adapted to 

enable resting and proper positioning of the objects 

in the manipulator; 

• a pair of movable forks (38) adapted to permit the 

25 drawing of the object positioned in a closed space. 

2. System according to claim 1, wherein the overhead -

crane mechanism (2) basically comprises at least one pair 

of longitudinal guides (21) sliding on which is at least 
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one pair of transverse guides (22), on which the 

manipulator (3) in turn slides. 

3. System according to claim 1, wherein the manipulator 

comprises a sliding plate (31), which proceeds on the 

5 transverse guides, an elongated body, constrained to the 

sliding plate (31) by means of a circular joint (32) that 

enables rotation of the manipulator about its longitudinal 

axis. 

4. System according to claim 1, wherein the manipulator 

10 has an access interface for the operator comprising a 

control joystick (39) equipped with control pushbuttons so 

as to enable the operator's direct control, who can 

determine and follow the movements of the manipulator in 

the closed space. 

15 5. System according to claim 4, wherein the manipulator 

comprises a checking display (40), which is equipped with 

control pushbuttons. 

6. System according to claim 1, wherein the manipulator 

is provided with proximity sensors adapted to prevent its 

20 unexpected contact with objects. 


