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. This application is a division of my copending appli 
cation Serial No. 830,924, filed July 31, 1959, now Patent 
No. 3,089,732 granted May 14, 1963. 
The present invention relates to improvements in ap 

paratus for conveying cigarette packs or the like, and 
in particular from a processing machine to a subsequent 
one. Such as a packaging machine. 

According to the invention, the cigarette packs are 
conveyed pnuematically from the starting station to the 
arrival station, being blown, or preferably sucked, di 
rectly through a tubing of rectangular cross-section. in 
the suction systems, the end section of the tubing in 
the arrival station is made descending, vertical or inclined, 
and the intake is connected to the upper part of said 
section, whose lower outlet opens freely into the at 
mosphere to permit the discharge of the arriving packs. 
To make this installation function, there is formed in 
the descending end section of the conveyor tubing, in 
the arrival station and below the mouth of the intake, a 
coiumn of packs which closes the outlet of the tubing 
and constitutes a counterweight of the suction force 
which also manifests itself in said end section. In this 
way, the column of packs permits the suction to mani 
fest itself entirely between the intake and the inlet of 
the tubing in the starting station, so that the direction 
of movement of the packs cannot be inverted or the flow 
thereof become irregular. 

in the practical operation of the above pneumatic 
installation, the conveyor tubing should present a slightly 
wider cross-section than that of the packs, so that they 
can be entrained by the suction airstream. Until now 
this wider cross-section of the conveyor tubing was main 
tained also over the entire descending end section of the 
tubing. Therefore, the column of packs in said descend 
ing end section was unable to close this section corn 
gietey, and to prevent a certain suction of air through 
its outlet. This caused some uncertainty in the proper 
functioning of the installation, with intermittent and un 
cointrolled interruptions of the flow of packs. 
The present invention aims to eliminate the above 

drawback and consists in the first place in the fact that 
the descending end section of the conveyor tubing in the 
arrival station presents below its connection to the in 
take at least a length of reduced cross-section, through 
which the packs pass with slight constriction, adhering 
on ail four waiis of the tubing. In addition, there are 
provided drive means, disposed upstream of said length 
of reduced cross-section of the tubing, which push the 
packs through said length, thus insuring their descent 
despite their constriction in the tubing and the friction 
on the walls thereof. 

Said drive means may be formed in a variety of ways. 
For exampie, they may consist of two rotating rolls, of 
rubber or the like, mounted on opposite sides of the 
conveyor tubing above the length of reduced cross 
section of the descending end section, and penetrate into 
this tubing through suitable opposite lateral apertures 
thereof. The rols take hold of the individual packs 
between them and push them downward through the 
underlying length of reduced cross-section of the tub 
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ing, preferably at a rate substantially equal to the rate 
of fall of the packs in the descending end section of the 
tubing. 

In this way, and owing to the contact of the packs 
on all four walls of the tubing at its length of reduced 
cross-section, the column of packs in the arrival sta 
tion guarantees a perfect closing of the descending end 
section of the tubing and hence prevents the suction of 
air through the outlet of the section, thus insuring the 
regular flow of the packs from the starting station to 
the arrival station and the continuous proper functioning 
of the pneumatic conveyor installation. 

Naturally, the length of reduced cross-section of the 
tubing may be located in any position along the descend 
ing end section thereof, always below the mouth coin 
necting with the intake, but either above or below the 
devices sensitive to the height of the column of packs 
in the descending end section of the tubing. 

Another improvement according to the present inven 
tion refers to the means sensitive to the height of the 
column of packs in the descending end section of the 
conveyor tubing in the arrival station and to the de 
vices which are controlled by these sensitive means and 
which automatically control the pneumatic conveyor 
installation. 

Heretofore in an apparatus of this type, the means 
sensitive to the height of the column of packs consisted 
of one or more electric contacts, simple or multiple, dis 
posed along the descending end section of the tubing, 
and actuated mechanically by the packs present in the 
tubing at these contacts. This construction required 
an alteration of the cross-section of the tubing at the 
points in which the contacts were applied. Moreover, 
it was necessary to dispose inside the tubing mechanical 
controls, subject to wear, and to repair which it was 
necessary to open the tubing. 
The invention is further characterized by the provi 

sion of photoelectric devices, consisting for example, of 
a lamp and a photoelectric cell each, which are dis 
posed facing each other at a certain height of the de 
cending end section of the tubing at two simpie lateral 
opposite apertures of the tubing and which are prefer 
ably lodged in suitable boxes externally applied to the 
tubing. 

in devices known heretofore, when the column of packs 
in the descending end section of the conveyor tubing 
fails below a certain minimum level, the means sensi 
tive to the height of the column cause the stopping of 
the machine in the arrival station. This machine can, 
however, consist of a collecting and arranging machine, 
at which there merge and are connected several con 
veyor tubings coining from various processing machines, 
and which orders the packs received and sends them to 
a Subsequent processing machine, for example, a Wrapping 
machine, independently of the number of pneumatic tub 
ings in operation. In this case, the entire group of 
machines in the arrival station, including the collecting 
and pack arranging machine and the annexed wrapping 
inachine, would be unnecessarily stopped when the column 
of packs in the descending end section of a single one 
of the pneumatic conveyor tubings falls below the given 
minimum level. 
To obviate this drawback, the present invention pro 

vides means of any kind suitable for preventing the dis 
charge of the packs from the descending end section of 
the conveyor tubing in the arrival station, for example, 
by closing completely or partly the outlet of this section, 
which means intercept the discharge of the packs when 
the column of packs falls below the given minimum level. 
In this way, the instaliation for the pneumatic conveyance 
of the packs becomes an operating unit independent of the 
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machine fed by it and for example by the collecting and 
arranging machine mounted in the arrival station. This 
machine, therefore, continues to operate in all its parts 
and for example with its device which withdraws the 
packs from the pneumatic conveyor tubing, when the col 
umn of packs in the descending end section of a tubing 
falls below the given minimum level, it being then fed by 
the other pneumatic tubings connected to it and operating 
regularly. 
The improvements according to the invention and the 

advantages deriving therefrom will be evident from the 
following description of a preferred embodiment illus 
trated by way of nonlimitative example in the annexed 
drawings, in which: 
FIGURE 1 illustrates in elevation with parts in section 

an installation for the pneumatic conveyance of packs, inn 
proved according to the invention. 
FIGURES 2 and 3 are transverse sections along lines 
- and - of FIGURE I 
FIGURE 4 illustrates in side elevation, with parts in 

Section, the descending end section of the conveyor tubing 
in the arrival station. 
FIGURE 5 illustrates in side view and on a larger scale 

the lower end of the descending end section of the con 
veyor tubing in the arrival station. 
With reference to the drawings, A and B denote the two 

stations, between which must occur the pneumatic convey 
ance of the cigarette packs, and more exactly A denotes 
the starting station and B the arrival station. Of the two 
machines located in said two stations which must be con 
nected together by means of the pneumatic pack conveyor, 
there are illustrated only the outlet channel 5, for the 
packs from the machine mounted in the starting station A 
and the feed plane 2, for the packs to the machine dis 
posed in the arrival station B. 
The machine mounted in the starting station A may be 

any processing machine and is, for example, a cigarette 
pack make-up machine, while the machine disposed in the 
arrival station B is, for example, a wrapping machine or 
preferably a collecting and pack arranging machine of the 
type described in other patents of the same applicant. To 
this collecting machine are connected in the arrival station 
B in parallel several single pneumatic conveyors coming 
rom various pack-making machines. The collecting ma 

chine orders and arranges the packs received from the 
various conveyors and conveys thern to a Subsequent 
Wrapping machine, entirely independently of the number 
of pneumatic conveyors which are in operation. 

Each installation for the pneumatic conveyance of the 
packs P consists of a conduit or tubing 3 which connects 
the two stations A and B and which presents a rectangular 
Cross-section slightly wider than that of the packs. In the 
starting station A, the tubing 3 presents a preferably sub 
stantially vertical ascending section 403, whose inlet 193 
opens perpendicularly above the pack feeding channel at 
a distance from the bottom of this channel slightly greater 
than the height of the packs P. The end section 303 of 
the tubing 3 in the arrival station B is made descendent 
and preferably substantially vertical and opens with its 
outlet 203 perpendicularly above the discharge plane 2 at 
a distance from the latter also slightly greater than the 
height of the packs P. To this descending end section 303 
of the tubing 3 in the arrival station B is connected at the 
top at 4 the Suction pipe 05 of an air intake (not illus 
trated). For the rest, the tubing 3 may extend over any 
course, being generally conducted upwardly at a sufficient 
height from the floor so as not to hinder the traffic in th 
machine room. 
The packs P made up by the packaging machine at 

starting station A are pushed one after the other in a row 
through channel 1 for example, by the same ejecting de 
vices as in the packaging machine, and are sucked one 
after the other into the inlet 103 of tubing 3, traversing 
the latter to the arrival station B driven by the airstream. 
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4. 
umn of packs CP is allowed to form, whose height does 
not normally exceed the intake mouth 4. The single packs 
P are withdrawn one at a time from the base of the col 
umn of packs CP and are pushed stepwise onto the plane 
2 by means of a piston 6 which is urged in alternating 
movement and which passes below the outlet 203 of the 
tubing 3. This piston 6 feeds the machine mounted in the 
arrival station B and constitutes in the example under ex 
amination one of the feed pistons of the collecting and 
pack arranging machine. The subsequent packs P which 
pass through the conveyor tubing 3, deposit on the column 
of packs CP of the arrival station B in the same rhythm in 
which they are withdrawn from the base of the column, 
which therefore does not normally change its height. 
The column of packs CP in the descending end section 

33 of the tubing 3 has the purpose of closing the outlet. 
203 of this end section 363, thus automatically guarantee 
ing that the suction manifests itself entirely between the 
intake mouth 4 and the inlet 93 of the tubing 3 in the 
Starting station A. To insure this closure, the descending 
end section 303 of the tubing 3 presents according to the 
invention, at any point below the intake mouth 4 and for 
example at its outlet 293, a length 563 of reduced cross 
section, through which the packs P can pass only with 
slight constriction adhering on all four walls of the tubing 
3. To obtain nevertheless the continuous descent of the 
packs P in the descending end section 303, there are pro 
vided upstream of its length 503 of reduced cross-section 
mechanical feed means comprising two opposite rolls 40, 
made of or covered with rubber or slightly toothed or 
knurled, which penetrate into the tubing 3 through corre 
sponding opposite lateral apertures therein. These rolls 
40 hold between them the single packs P and are positively 
actuated in reverse directions so as to force the packs P 
downwardly, pushing them through the underlying length 
503 of reduced cross-section of tubing 3 preferably at a 
rate Substantially equal to the rate of fall of the packs in 
the descending end section 303 of tubing 3. In the ex 
ample illustrated, said feed rolls 40 are actuated by a chain 
4i passed over two pinions 42 fast with the rolls 40 as well 
as over a tensioning pinion 43 and over a control pinion 
44 driven in any manner. 
The discharge of the packs P from the outlet 203 of 

the tubing 3 in the arrival station B can be intercepted 
by means of a square lever 45 which is mounted oscil 
lating on the fulcrum 145 and which moves in a longi 
tudinal upper groove i86 of piston 6. A spring 46 nor 
mally maintains the oscillating lever 45 in a position 
in which its lower end is withdrawn from the outlet 
283 of the tubing 3, thus permitting the free escape of 
the packs (see position illustrated in solid lines in FIG 
URE 4). The lever 45 is moreover connected to an 
electromagnet 47, which when energized, displaces the 
lever 45 in the position illustrated in chain-dotted lines 
in FIGURE 4, in which position the lower end of said 
lever partly protrudes into the outlet 203 of tubing 3, 
intercepting and obstructing the escape of the packs. 
At a certain height of the descending end section 303 

of tubing 3 in the arrival station B, below the intake 
mouth 4 and at two opposite lateral apertures 50 of 
tubing 3, there are disposed in front of each other a 
lamp 48 and a photoelectric cell 49, enclosed in boxes 5 
which are externally applied on the tubing 3. The 
photoelectric cell 49 forms part of any electric circuit 
(not illustrated) which controls the electromagnet 47 
and which operates as follows: During the normal opera 
tion of the installation, the height of the column of 
packs CP in the descending end section 303 of the tubing 
3 exceeds the level of the photoelectric cell 49, intercept 
ing the light of the lamp 48. The electromagnet 47 is 
de-energized and the spring 46 maintains the lever 45 in 
its position withdrawn from the outlet 203 of tubing 3. 
Electromagnet 47 is operated when for any reason, for 
example, following the stoppage of the packaging machine 

In the descending end section 303 of the tubing 3, a col- 75 in the starting station A, or following the stoppage or 
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improper functioning of the pneumatic conveyor instal 
lation, the column of packs CP falls below the photo 
electric cell 49. Then the latter is struck by the light 
of the lamp 48 and energizes the electromagnet 47, which 
displaces the lever 45 so as to intercept the further dis 
charge of the packs P from the outlet 293 of tubing 3 
in the arrival station B. in this manner, while inter 
rupting the withdrawal of packs from the conveyor tubing 
3 which ceases to function, the collecting and arranging 
machine mounted in the arrival station B is not stopped 
but continues to function, although at a slower rate on 
the basis of the other pneumatic conveyor tubings con 
sected to it which still remain in operation. When the 

pneumatic conveyance of the packs in the tubing in 
question is restored, and as soon as the height of the 
column of packs CP again reaches and exceeds the photo 
electric cell 49 intercepting the light of the lamp 48, then 
the electromagnet 47 is de-energized and the spring 45 
withdraws the lever 45 from the outlet 283 of the 
tubing 3 so as to permit the discharge of the packs. 
The above described device sensitive to the height of 

the column of packs CP reacts to a lower limit, that 
is, to a predetermined minimum height of said column 
representing an accumulation of less than a predetermined 
Ruimber of packs. in similar manner and for example 
by means of another photoelectric cell disposed at an 
upper level and facing another lamp, there can be pro 
vided a device which reacts to an upper limit, that is, to 
a predetermined maximum height cf said column of 
packs CP representing an accumulation of more than a 
predeterrained number of packs. When following failure 
of withdrawal of packs from tubing 3 in the arrival sta 
tion B, for example due to stoppage of the feed device 
43 and of the withdrawal piston 6, the height of the 
column of packs Cip exceeds said upper photoelectric 
cell, then the latter causes the stoppage of the pneumatic 
conveyor installation or it actuates a device in the start 
ing station A which prevents the admission of packs in 
the inlet 33 of tubing 3. The latter device may be 
made, for example, as described heretofore in an ap 
paratus of this type, while in the illustrated example it 
is designed with a flap 52, oscillating on the fulcrum is? 
and controlled for example by an electromagnet (not illus 
trated). When, as is normally the case, the height of the 
coiulian of packs CP remains below the level of the 
photoelectric cell sensitive to the predetermined maxi 
num height, the flap 52 closes the head of the pack 
feeding channel 4, as illustrated in solid lines in the right 
ihand part of FIGURE 1. When, however, the coiumn of 
packs CP exceeds the said maximum limit, then the flap 
52 oscillates upwardly as illustrated in broken lines in 
FIGURE 1, and opens the head of channel 4, prefer 
ably simultaneously with the stopping of the Suction in 
tubing 3, so that the packs P are not sucked into the 
inlet 303 and continue in the prolongation of channel , 
all without having to stop the processing machine mount 
ed in the starting station A. 

Naturally the invention is not limited to the embodi 
ment just described and illustrated, but can be widely 
varied and modified, especially with respect to the struc 
tural design for example of the feed device which pushes 
the packs through the length of reduced cross-section 
of the descending end section of the tubing or respec 
tively the device which intercepts the discharge of the 
packs from the outlet of said tubing, all without leaving 
the informative principle set forth above and claimed in 
the following. 
What is claimed is: 
3. installation for the pneumatic conveyance of cig 

arette packs or the like, in which the packs are sucked 
directly in a tubing of rectangular section, from a start 
ing station to an arrival station, and in which the tubing 
presents in the arrival station a descending, vertical or 
inclined end section, which is connected at the top with 
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6 
an intake and is provided with a lower open outlet in 
which there is allowed to form a column of packs, char 
acterized by the fact that the descending end section of 
the tubing in the arrival station presents below its con 
nection with the intake at least one length of reduced 
Cross-section, through which the packs pass with slight 
constriction, adhering on all four walls of the tubing, 
there being provided mechanical feed means, disposed 
upstream of the length of reduced cross-section, which 
push the packs forcibly through said length, preferably at 
a rate substantially equal to the rate of fall of the packs 
in the descending end section of the tubing. 

2. Installation according to claim 1, in which the feed 
means of the packs comprise two rotating rolls of rubber 
or the like, mounted on opposite sides of the descend 
ing end Section of the conveyor tubing and penetrating 
into the latter through opposite lateral apertures therein. 

3. En an article conveying system, a starting station, an 
arrival station remote from said starting station, a con 
duit extending from said starting station to said arrival 
station and providing for said articles a path of travel 
therebetween, means connected to said conduit for in 
ducing a flow of air therein from said starting station 
to said arrival station, thereby to carry the articles 
through said conduit, the major portion of said conduit 
having a cross-section greater than that of articles con 
veyed therethrough whereby clearance is provided suffi 
cient to permit free passage of the articles through the 
conduit, the portion of said conduit associated with 
said arrival station having a reduced cross-section re 
Sulting in slight constriction of said articles as the same 
approach said arrival station, and mechanical feed means 
disposed upstream of the last mentioned conduit por 
tion and acting on articles therein to effect continued 
advancement of the articles through the conduit. 

4. The invention defined in claim 3, wherein the last 
mentioned means comprise rolls projecting into said con 
duit and frictionally engaging the sides of said articles, 
said rolls being rotated in a direction to drive the articles 
toward said discharge end. 

5. in an article conveying system, a starting station, an 
arrival station remote from said starting station, a con 
duit extending from said starting station to said arrival 
Station and providing for said articles a path of travel 
therebetween, means connected to said conduit for in 
ducing a flow of air therein from said starting station 
to said arrival station, thereby to carry the articles through 
said conduit, the major portion of said conduit having a 
Cross-section greater than that of articles conveyed there 
through whereby clearance is provided sufficient to permit 
free passage of the articles through the conduit, the per 
tion of said conduit associated with said arrival station 
having a reduced cross-section resulting in slight con 
Striction of said articles as the same approach said arrival 
station, mechanical feed means disposed upstream of the 
last inentioned conduit portion and acting on articles 
therein to effect continued advancement thereof through 
the cosiduit, means associated with the discharge end of 
the conduit at said arrival station and operable to ob 
struct the delivery of articles to said arrival station, and 
reans responsive to the accumulation of less than a pre 
determined number of articles at the discharge end of said 
conduit to effect temporary operation of the last-men 
tioned neans until said predetermined number is re-es 
tablished, thereby to maintain a column of articles in 
said conduit. 

6. An an article conveying system, a starting station, an 
arrival station remote from said starting station, a con 
duit leading from said starting station and extending 
downwardly toward said arrival station, said conduit pro 
viding for said articles a path of travel between said 
stations, means connected to said conduit for inducing a 
flow of air therein frcm said starting to said arrival 
station, thereby to carry the articles through said con 
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duit, the major portion of said conduit having a cross 
section greater than that of articles conveyed therethrough 
whereby clearance is provided sufficient to permit free 
passage of the articles through the conduit, the portion 
of said conduit associated with said arrival station hav 
ing a reduced cross-section resulting in slight constriction 
of said articles as the same approach said arrival station, 
mechanical feed means disposed upstream of the last 
mentioned conduit portion and acting on articles there 
in to effect continued advancement thereof through the 
conduit, means associated with the discharge end of the 
conduit at said arrival station operable to obstruct the 
delivery of articles to said arrival station, and means 
responsive to the height of articles accumulated at said 
discharge end to effect temporary operation of the last 
mentioned means when the accumulated articles are be 
low a predetermined height and until said predetermined 
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3. 
height is restored thereby to maintain a column of articles 
in said conduit. 

7. The invention defined in claim 6, wherein said 
means operable to obstruct the delivery of articles com 
prises a member movable across the path of travel 
provided by said conduit. 
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