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3,254,794 
PNEUMATICALLY ACTUATED VENDING 

MECHANISM ' 

Henryk W. Meresz, Chicago, and Marino R. Perpignani, 
La Grange, Ill., assignors, by mesne assignments, to 
The Seeburg Corporation, Chicago, 11]., a corporation 
of Delaware 

Filed June 30, 1964, Ser. No. 379,073 
13 Claims. (Cl. 221-124) 

This invention relates to a pneumatically actuated vend 
ing mechanism and in the described embodiment to a 
pneumatically actuated cigarette vending machine adapted 
to dispense predetermined ones of a variety of cigarette 
packages contained therein. 
The subject invention, which provides a selection and 

delivery system for a multiplicity of vendable items 
predicated upon selective pneumatic dispensation, is a 
new and fundamental approach in the vending machine 
art. A Whole variety of mechanisms for the vending of 
articles are available on the market. Basically, these ma 
chines are either mechanical ‘or electro-mechanical in 
nature and as such present a relatively complex and ex 
pensive arrangement based upon numerous moving parts. 
Usually, as in conventional cigarette vending machines, 
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each mechanism is provided with a series of columns of Y 
merchandise to be dispensed, and it is necessary to pro 
vide an individual dispensing mechanism associated with 
each column. The mechanical interdependence of each 
column with its dispensing mechanism not only increases 
the complexity and expense of the vending machine but 
also detracts from its versatility since the dispensing 
mechanism must usually be designed to handle a given 
type of article (e.g., a king-size cigarette package) and 
cannot be readily accommodated to handle an alternate 
type of article (e.g., a regular-size cigarette package). 
Typical conventional dispensing mechanisms must be lo 
cated on the column centerline for effective operation. 
The present invention eliminates the necessity for in 

dividual dispensing mechanisms associated with each 
column and instead utilizes the force of selectively chan 
neled compressed ‘air as the dispensing medium. -This 
pneumatic cforce is appropriately ‘channeled upon selection 
from a common pneumatic source to -a given column of 
merchandise and acts to dispense a merchandise article 
from the selected column. In the described embodiment, 
a relatively simple multiple valve bank (having a normally 
closed valve for each column of merchandise) is as 
sociated with means which serve to open a predetermined 
valve upon a select-ion signal. Compressed air then 
travels ‘from the common pneumatic source within the 
machine through the opened valve and into a dispensing 
chamber. The dispensing chamber forms a part of a 
magazine containing a stacked column of articles to be 
dispensed, and one of the articles is constantly urged into 
the dispensing chamber so as to form an expendable piston 
which is urged out from the dispensing chamber into an 
appropriate delivery area by pneumatic force. The de 
scribed embodiment also encompasses a selection matrix 
assembly operatively associated with the multiple valve 
bank to accomplish the desired selective opening of the 
valves therein. A simple yet reliable anti~cheating mecha 
nism is also provided to detect a dispensation of an 
articles so as to shut oil? the air supply to the multiple 

- valve bank, as well as to normally serve as an ant-i-pilfer 
ing interlock guard while the vending machine is not in 
operation. 

Since the utilization of pneumatic ‘force eliminates the 
necessity for mechanical inter-dependence between the 
merchandise columns and the dispensing medium (i.e., 
the location of thecol-umns relative to the pneumatic 

30 

45 

50 

60 

65 

70 

3,254,794 
Patented June ‘7, 1966 

2 
source is not critical), a wide degree of ?exibility in 
column design is obtainable and the number of moving 
parts is minimized. Also, it is not necessary to locate 
the pneumatic inlet on the column centerline so that as 
a result mechanically adjustable columns capable of 
handling varying sizes of packages may be utilized in the 
vending machine. 

Accordingly, it is a primary object of this invention to 
provide‘ a unique vending machine predicated upon the 
utilization of selectively channeled pneumatic force as 
the dispensing medium. 

It is a related object of .this invention to provide a 
simple yet practical and e?‘icient vending machine es 
pecially adapted {for the dispensation of cigarette packages 
by channeling of pneumatic force from a common source 
through normally-closed but selectively operable pneu 
matic valve means. - 

It is another object of this invention to eliminate any 
complex mechanical interdependence between the dis 
pensing medium of a vending machine and the articles of 
merchandise contained therein and to thereby provide 
design ?exibility in the vending machine. 

It is yet another object of this invention to provide an 
inexpensive and reliable vending machine having a mini 
mum number of moving parts. 

It is also an object of the invention to provide a selection 
matrix assembly for use as ‘a selective pneumatic valve 
in a pneumatically actuated vending machine. 

It is yet another object of the invention to provide a 
simple yet reliable anti-cheating mechanism, including 
an anti-pilfering feature, for use in vending machines. 
These and other objects, advantages, and features of 

the subject invention will hereinafter appear, ‘and, for 
purposes of illustration, but not of limitation, an exem 
plary embodiment of the subject invention is shown in 
theappended drawings, in which: 
FIGURE 1 is a perspective view of a cigarette vending 

machine produced in accordance with the subject in 
vention; 
FIGURE 2 is a similar view showing parts of the 

cigarette vending machine housing opened for the load 
ing of cigarette packages therein; ' 
FIGURE 3 is a side sectional view of the cigarette 

vending machine, showing the inter-relationship of the 
cigarette package magazines and the machine housing; 
FIGURE 4 is an enlarged fragmentary perspective view 

of the upper portions of the cigarettte package magazines, 
showing a novel ‘anti-cheating arrangement; 
FIGURE 5 is a schematic plan view of the pneumatic 

dispensing means for three rows or banks of magazines; 
FIGURE 6 is a front elevational view of a multiple 

valve bank and selection matrix portions of the pneumatic 
dispensing means illustrated in FIGURE 5; 
FIGURE 7 is a top plan view, partially in section, 

of the structure shown in FIGURE 6; I 
FIGURE 8 is a sectional view taken along the line 

8-8 of FIGURE 6; and 
FIGURE 9 is an exploded plan view of four slide mem 

bers forming a part of the disclosed selection matrix 
system. 
With reference to the drawings, the exterior of a pneu 

matically actuated vending machine 10 is shown in FIG 
URE 1. The machine 10 comprises a cabinet casing 
or housing 12 supported by a conventional leg support 
assembly generally indicated at 14. The housing 12 
comprises a rear frame 12R’, a bottom frame 12B gen 
erally perpendicular to the rear frame 12R’, two paral 
lelly aligned side frames 12L, 12R which extend gen 
erally perpendicularly from both the bottom frame 12B 
and the rear frame 12R’, and a top frame extension 12E 
which extends generally perpendicularly to the rear frame 
12R’ in parallel alignment with the bottom frame 12B. 
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, A front housing door 12F is pivotally mounted on the ' 
side frame 12L by a door pivot axis 22 (see FIGURE 2) 
and is adapted ,to interlock (by conventional means, not 
shown) with the side frame 12R, so that the door 12F 
may be rotated from its closed position (shown in FIG 
URE 1) to its opened position (shown in FIGURE 2). 
A conventional selector assembly 16 and a coin receipt 

assembly 18 are mounted on the frame extension 12E 
in a conventional manner. A delivery port 25 is formed 
in the door 12F between a lower chute plate' 24 and an 
upper chute plate 26 which are ?xedly mounted on the 
door 12F in spaced relationship so as to de?ne the port 
25 therebetween. A cover panel 20 (preferably trans 
parent is pivotally mounted on a panel pivot axis 19 
(see FIGURE 3) so that the panel 20 may be rotated 
from its'closed position (shown in FIGURE 1) to its 
opened position (shown in FIGURE 2). As shown in 
FIGURES 2 and 3, the upper extremity of the door 12F 
is provided with a ?ange 21 which is adapted to overlie 
the lower extremity of the panel 20 so as to lock the 
same in its closed position when the machine 10 is closed 
by interlocking of the door 12F with- the side frame 
12R. A delivery guide area 17 is de?ned beneath the 
panel 20 within the housing 12, and the delivery area 17 
communicates with the delivery port 25. 
A plurality of columnar magazines M are mounted 

within the housing 12. The magazines M; each of which 
are adapted to stack a column of cigarette packages C, 
are arranged in three rows or banks, namely, a forward 
bank BF, an intermediate bank BI, and a rear bank 
BR. The said banks BF, BI, and BR are respectively 
rotatably mounted on pivot shafts 30, 29, and 28 mounted 
in the frame 12 so that any one of the said banks may 
be rotated from a dispensing position (full lines in FIG 
URE 3) to a loading position (broken lines in FIG 
URE 3). FIGURE 2 illustrates the disposition of all 
three banks when in a loading position. It will be ob 
served that each of the individual magazines M is dis 
posed in a generally vertical upright disposition for dis 
pensing and is rotated therefrom by approximately 90° 
to a generally horizontally position for loading. 
The pivot shafts 28-30 are arranged in the following 

manner. The shaft 30 (for the bank BF is rigidly 
mounted in the frame 12 and the bank BF is journaled 
for rotation thereupon. In this manner, the'bank BF 
may be rotated through an approximately 90° arc, as 
indicated by the full and broken line positions for the 
bank BF in FIGURE 3. The shaft 29 (for the bank 
BI) is rigidly connected to a crank lever 34 (and to a 
similar symmetrical lever on the opposite side of the 
machine 10, not shown), and the said crank levers are 
journaled on the shaft 30. The bank BI is rotatably 
journaled on the shaft 29, and in this manner the bank 
BI may be rotated through an approximately 90° arc 
with some forward and rearward displacement of the 
bank BI, as indicated by the full and broken line po 
sitions for the shaft 29 in FIGURES 2 and 3. Simi 
larly, the shaft 28 (for the bank BR) is mounted in 
a slotted link 32 (and in a similar symmetrical link on 
the opposite side of the machine 10, not shown), and the 
said links are rigidly a?’ixed to the respective side frames 
12R and 12L. The bank BR is rotatably journaled on 
the shaft 28, and, in'this manner, the bank BR may 
be rotated through an approximately 90° arc with some 
forward and rearward displacement of the bank BR, 
as indicated by the full and broken line positions for 
the shaft 28 in FIGURES 2 and 3. 
Each individual magazine M is provided with a slide 

able elevator member 64, the said member 64 being 
marked by the reference characters F, I, and R respec 
tively for the front, intermediate and rear banks of the 
magazines. In the described embodiment, each elevator 
member 64 is provided with a corresponding spring 75 
which normally urges the member 64 upwardly rela 
tive to the generally vertical dispensing position of its 
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associated magazine M. For example, a spring 75F is 
shown in FIGURE 3 interconnected between an elevator 
member 64F and the frame 12, with the said spring 75F 
being trained about a spring sheave 70F. Similarly, 
FIGURE 3 shows a spring 751 for an intermediate ele 
vator member 64I being trained about a sheave 701, 
and a spring 75R for a rear elevator member 64R being 
trained about the sheaves 70R and 70R’. The effect of 
the said spring loaded elevator member arrangement is 
to nor-mall urge a column of cigarette packages up 
wardly in each individual magazine M when the said 
magazines are disposed in their generally vertical dis 
pensing disposition. However, when the magazines M 
arev rotated to their .generally horizontal loading dis 
position, the elevator members 64 are urged by the asso 
ciated springs 75 toward the ‘bottom of each magazine, 
thereby to allow for the loading of fresh cigarette pack 
ages between the packages, contained in the magazine 
‘and the, corresponding elevator member. This procedure 
allows for a ?rst-in, ?rst-out inventory status for the 
cigarette packages since the packages are loaded away 
from the upper dispensing region while the uppermost 
packages are dispensed from the magazines ?rst. 
A cover plate 23 (preferably transparent) is provided 

for each bank of magazines, as indicated by 23F, 231, 
and 23R in FIGURE 3. FIGURE 4 illustrates in greater 
detail the uppermost extremities of the magazines M for 
the front bank BF and their interrelationship with the 
corresponding cover plate 23F, and, since the uppermost 
extremities on each bank are similar, only the front - 
bank BP is described in detail. As shown in FIGURE 
4, the top of each individual‘magazine M is positioned 
flush adjacent the bottom of the cover plate 23F which 
thus serves as an airtight seal for the top of the maga 
zines. The top of each magazine is opened at its front 
and closed at its two sides, and the closed rear thereof 
communicates with a port P of a pneumatic valve sys 
tem hereinafter described. The volume between the sec 
ond uppermost package (or the elevator member, if 
only one package remains in the magazine), the cover 
plate, the closed sides and rear of the magazine, and the 
opened front of the magazine de?ne a dispensing cham 
her, as indicated by the reference characters, DF, DI, 
and DR in FIGURE 3. As shown in FIGURE 4, each 
cigarette package C is in turn urged upwardly against the 
cover plate 23F and is positioned within the dispensing 
chamber DF to act as an expendable piston to be dis 
pensed (-by pneumatic means hereinafter described) out 
wardly from the magazine M by a blast of compressed 
air selectively admitted through the respective port P 
associated with the magazine M. Exit ramps 62R are 
provided adjacent the front side of each magazine M 
beneath the dispensing chamber thereof in order to guide 
an ejected cigarette package C into the delivery area 17 
of the machine 10 and thence into the delivery port 25 
for manual pick-up by the customer. 
FIGURE 4 also illustrates the design versatility of a 

vending machine produced in accordance with the sub 
ject invention. The left-hand and right-hand magazines 
M shown in FIGURE 4 are dimensioned for the recep 
tion of regular-size cigarette packages C therein, whereas 
the central magazine M is dimensioned for the reception 
of king-size cigarette packages C’. Since a pneumatic 
blast admitted through the ports PS-P10' illustrated in 
FIGURE 4 accounts for the egress of a cigarette pack 
age from the magazines (as hereinafter described) and 
since the said blast is suf?ciently pressurized to propel 
either size cigarette package, it is apparent that the ma 
chine can conveniently accommodate either type of ciga 
rette package. Indeed, the individual magazines pref 
erably are adjustable so that varying size packages may 
be accommodated in a given magazine, as required. 
As schematically indicated by broken lines in FIG 

URE 3 and as more clearly indicated in FIGURE 5, 
pneumatic selection valve assemblies 90F, 901, and 90R 
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are respectively associated with the uppermost extremi 
ties of the magazines M in the respective banks BI, BF, 
and BR. Each of the three assemblies 90 are generally 
similar, and accordingly only the rear assembly 99R 
will be described in detail. As shown in FIGURES 
5-9, the assembly 90R comprises a multiple valve bank 
94 and a matrix actuating assembly 93. The valve bank 
94 is provided with a hollow input manifold 92 extend 
ing through the length thereof, and a series of passages 
92' (ten in the described embodiment) extend perpen 
dicularly upwardly from the input manifold 92 in spaced 
parallel relationship through the valve bank 94. Simi 
larly, a series of spaced parallel passages 92" is provided 
in the valve bank 94, and each such passage 92" com 
municates with and is generally perpendicular to a cor 
responding passage 92'. The passages 92' extend from 
the hollow input manifold 92 through the length of the 
Ivalve bank 94, and the passages 92" extend from the 
passages 92' through half the width of the valve bank 
94, as best seen in FIGURE 8. A series of port mem 
bers P1—P10 are suitably mounted in the valve bank 94 
and communicate with the passages 92". As previously 
indicated and as illustrated in part in FIGURE 4, the 
said ports P1—P'10 are respectively associated with a 
given magazine adjacent the dispensing chamber thereof, 
so as to provide for the reception of compressed air in 
the said chamber. 
A spherical valve chamber 96 is provided in the valve 

bank 94 at each intersection of the passages 92' and 
92", and a generally cylindrical poppet 97 is received in 
each ‘such valve chamber 96. Each poppet 97 is pro 
vided with generally hemispherical end portions, and the 
diameter of the main cylindrical portion of each poppet 
97 is greater than the diameter of the passage 92' but less 
than the diameter of the chamber 96. A cylindrical 
guide stem 98, having a diameter slightly less than the 
diameter of the passage 92’, is mounted on top of each 
poppet 97, and a rectangular stern guide 99, having a 
length slightly in excess of the length of the passage 92’, 
is a?ixed to each guide stem 98 and is mounted within 
the valve bank 94 for sliding movement within a slot 
100. The weight of the stem guide 99 normally biases 
the corresponding poppet 97 downwardly to the posi 
tions illustrated in FIGURES 6 and 8 so as to close 
pneumatic contact between the passages 92" (and there 
fore the associated port P) and 92' (and therefore input 
manifold 92). However, when there is a sufficient pres 
sure differential between the input manifold 92 and the 
discharge passage 92", the poppet 97 will be urged up 
wardly in the passage 92' (unless the stern guide 99 is 
impeded, as hereinafter described) ‘so as to provide a 
pneumatic passage between the input manifold 92 and 
the corresponding port P. ' 
As shown in FIGURE 5, the input manifold 92 is 

provided with an input port 91' which connects with a 
conduit 91. The conduit 91 in turn connects with a 
piston pump cylinder 89 which contains the piston 87. 
The piston 87 is in turn actuated by a suitable drive, 
such as an electric motor schematically indicated at 87' 
in FIGURES 3 and 5. This arrangement provides a 
pneumatic source means, although it is apparent that 
other arrangements (e.g., a suitable bellows) could be 
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equivalently utilized in order to provide the desired ' 
source of compressed air. 

In the described embodiment, the selection matrix 93 
comprises slides 1, 2, 4, and 8. As shown in FIGURE 
9, each slide is provided with ten trapezoidal guideways 

- or slots labeled 1T1-1T10 for slide‘l, 2T1~2T10 for 
slide 2, 4T1-4T10 for slide 4, and 8T1—8T10 for slide 
8. These slots are staggered in the manner indicated in 
FIGURE 9 so that in the normal relative disposition of 
the slides 1, 2, 4, and 8, none of the four corresponding 
slots (e.g., the slots 1T1, 2T1, 4T1, and 8T1, etc.) in 
each set “1”-“10" will be aligned. However, it is pos 
sible with the described arrangement to align four cor 
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6 
responding slots in the given sets by appropriate manip— 
ulation (i.e., relative movement) of the slides. Thus, 
for example, moving the slide 1 to the left from its FIG 
URE 9 disposition by a stroke length distance s so as 
to position the, slot 1T1 in its broken line position aligns 
the four slots 1T1, 2T1, 4T1, and 8T1. In this position, 
none of the other sets of slots 2—10 will be aligned. It 
will be observed by reference to FIGURE 9 that an 
alignment of the set of slots “2“ can be achieved by 
moving the slide 2 by a corresponding stroke length s 
to the left, while maintaining the remaining slides 1, 4, 
and 8 in the rest disposition shown in FIGURE 9. Simi 
larly, the set of slots “3” can be aligned by moving both 
the slides 1 and 2 by a stroke length s to the left while 
maintaining the slides 4 and 8 in their FIGURE 9 rest 
dispositions. Similar results for the sets of slots “4” 
“10” can be achieved by moving the following slide 
combinations by the stroke length s: “4,” slide 4; “5,” 
slides 1 and 4;_“6,” slides 2 and 4; “7,” slides 1, 2, and 
4; “8,” slide 8; “9,” slides 1 and 8; and “10,” slides 2 
and 8 (in each instance, the non-mentioned slides remain 
ing stationary in their FIGURE 9 rest dispositions). 
The principle of operation for the selection matrix 93 

is based upon the binary number system which consists 
of only two digits, i.e., 0 and 1. Hence, for a given 
number of elements used in permitting different com 
binations (denoted by the numeral n), the total number 
of permutations available is given by the formula: 211-1. 
Thus, with four slides, 11 equals 4, and the maximum 
number of possible combinations that may be achieved 
equals ?fteen. Of course, in the described embodiment, 
only ten combinations are required for each of the ten 
individual valve sections of the multiple valve bank 94, 
so that as a result only ten corresponding guideways or 
slots are provided on each slide. The four-slide com 
bination could nonetheless be utilized to provide up to 
?fteen permutations in accordance with the (211-1) for 
mula for n slides having no more than (2n~l) corre 
sponding guideways or slots per slide. However, it should 
be understood that any variety of selection combinations 
may be achieved by suitable utilization of more or less 
valves and more or less matrix slides, as required. 
The slides l, 2, 4, and 8, which are progressively 

longer in length, are mounted in spaced parallel relation 
ship above the valve bank 94 on bearings 35 which are 
received within appropriate slots 36 of each slide, the 
said slides being normally disposed with one correspond 
ing end of each slide in ?ush alignment (i.e. the lefthand 
ends in FIGURES 6 and 7). Spring slide actuating 
means are provided in the form of a spring 37 for each 
slide, and the said springs 37 are a?ixed between the 
?ush aligned ends of the slides and the frame 12 so as 
to normally bias the slides to the left (in the FIGURES 
5-7 dispositions). This normally biased disposition cor 
responds to the disposition shown in FIGURE 9 wherein 
none of the corresponding sets of slots “1”~“10” are 
aligned. 

Locking means are provided for normally retaining 
each of the slides in rest position. Thus, each'slide is 
provided with a detent 1D, 2D, 4D, and 8D respectively 
(shown in broken lines in FIGURE 6). Four solenoids 
18, 25, 4S, and 88 are provided for each corresponding 
slide, and the solenoid armatures 1A, 2A, 4A, and 8A 
associated therewith are normally spring biased upwardly 
to engage the corresponding detents 1D, 2D, 4D, and 8D 
so as to lock the respective slides from movement from 
their normally biased rest disposition. 
A resetting shaft 65 (see FIGURE 6) is provided adja 

cent the ?ush aligned ends of the slides 1, 2, 4, and 8 
and is adapted upon actuation (by means not shown) 
to move from its full line position to its broken line 
position and back to its full line position, as shown by 
the arrow in FIGURE 6. This reciprocal movement of 
the shaft 65 corresponds to a vend cycle for the machine 
10. When the shaft 65 is so moved, it frees the slides 
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for movement to the left 
springs 37 unless the said slides are impeded from move 
ment by virtue of the interengagement of the solenoid 
armatures 1A, 2A, 4A, and 8A in the detents 1D, 2D, 
4D, and 8D respectively. Thus, in order to provide for 
movement of any one or any combination of the slides, 
it is merely necessary vto control the solenoids, that is, 
energization of a given solenoid so as to withdraw its 
armature from the corresponding detent will allow the 
slide associated therewith to move to the left when the 
shaft 65 is moved to the left. Thus, if only solenoid 15 
is energized, while solenoids 28, 4S, and 88 remain de 
energized, movement of the shaft 65 will allow move 
ment of the slide 1 but not of the slides 2, 4, and 8. 
As the slide 1 is thus moved to the left, the detent 1D 
clears the retracted armature 1A, and the lower surface 
of the slide 1 maintains the armature 1A in its retracted 
position even after the solenoid 1S is de-energized. Upon 
completion _of a vend cycle, the shaft 65 is returned to 
its full line position (as shown in FIGURE 6.) in order 
to reset the matrix slides to their normally biased rest 
disposition, and the retracted armature which initially 
allowed the slide movement then pops back into its 
aligned detent. 
As best shown in FIGURE 6, the slides ll, 2, 4, and 8 

are adapted to cooperate with the respective stem guides 
99 of each valve. In the rest disposition, each stem guide 
is engaged by at least one slide and is maintained in its 
downward disposition (as in FIGURE 8) so as to keep 
the poppet 97 associated therewith in a position to close 
pneumatic passage between the passages 92' and 92". 
However, when the slides are appropriately moved to 
align a given set of slots (e.g., movement of the slide 8 
by a stroke length .9 so as to align the slots “8”), the 
stem guide 99 associated the port P8 will be cleared from 
interference with the slides since all of the slots “8” of 
the slides 1, 2, 4, and 8 will overlie the position of the 
stem guide. When the said stern guide 99 is so cleared, 
a pressure differential between the passages 92' and 92" 
urges the selected poppet 97 upwardly so that the stem 
guide 99 associated threwith ‘assumes the broken line posi 
tion illustrated in FIGURE 6, thereby to establish a pneu 
matic passage for compressed air from the input port 

under the in?uence of the‘ 
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91' to the discharge port P8. After this blast of com- , 
pressed air has discharged the designated cigarette pack-' 
age, the shaft 65 returns to its full line position in FIG 
URE 6 and thereby urges all of the slides back to their 
normally biased- rest disposition. Since the slide ‘8 is the 
only slide moved for the exemplary selection utilizing 
the slots “8,” it would likewise be the only slide returned 
to its rest disposition, and the armature 8A of the de 
energized solenoid 88 then locks the slide 8 into the said 
rest position. As the slide 8 moves back to its rest posi 
tion, the sloping surface of the slot 8T8 cams the stem 
guide 99 downwardly so as to bias the poppet 97 associ 
ated with the port P8 to its normally closed position 
blocking communication between the-passages 92’ and 
92". 

It should be understood that the described solenoid 
released detenting of the slides and the spring powering 
of the slides followed by resetting movement of the re 
ciprocal shaft 65 are merely exemplary and that various 
other arrangements can be utilized to accomplish the 
same respective functions. 
An anti-cheating arrangement for the pneumatically 

actuated machine 10 is illustrated in FIGURE 4. One 
such arrangement is provided for each bank, but for sim 
plicity only the, details for the front bank BF are illus 
trated and described. In the described embodiment, the 
anti-cheating arrangement comprises a continuous shaft 
76 which is journaled for rotation in the cover plate 23F 
by passage through a series of rectangular slots S pro 
vided therein. A series of stop member tabs T are ?xedly 
mounted on the shaft 76, one such tab T for each maga— 
zine M. The shaft 76 is provided with locking means in 
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the form of a square socket clutch half-section 78 adja 
cent one end of the shaft 76 and a square plug clutch 
half-section 80 ?xedly mounted on a solenoid armature 
82 of an unlocking solenoid 84 suitably mounted in the 
housing 12. The solenoid 84 which functions as an un 
latching means when energized is normally de-energized 
such that the armature 82 thereof is extended to force 
the plug 80 into the socket 78 and‘ thereby to lock the 
shaft 76 from rotation. In this normally locked posi 
tion7 the tabs T associated with the shaft 76 are disposed 
in front of the cigarette packages C and C’ in FIGURE 
4 and serve as an interlock to prevent the egress thereof 
from the dispensing chambers DF of the magazines M. 
When, however, the solenoid 84 is energized (as by a 
conventional selection arrangement), the plug 80 is with 
drawn from the socket 78, and the shaft 76 is free to 
rotate, so that if a cigarette package C is urged out of 
a given dispensing chamber it will merely slide past the 
corresponding tab. T thereby to cause the shaft-76 to ro 
tate by approximately 90°. After the egress of the ciga 
rette package from its dispensing chamber, the shaft 76 
returns to its rest disposition, since the tabs T gravity 
bias the shaft to that disposition. 
As the shaft 76 is caused to so rotate (to indicate the 

dispensation of a given cigarette package C), a'switch 88 
(suitably mounted in the housing 12) senses the said dis 
pensation as it is tripped by a switch actuating arm 86 
?xedly mounted on the shaft 76. Actuation of the switch 
88 de-energizes the pneumatic source mechanism (e.g., 
the motor 87" and conventional selection circuitry asso 
ciated therewith) and simultaneously de-energizes the sole 
noid 84 so as once again to lock the tabs T in front of 
the respective cigarette packages C. The exact circuitry 
arrangements for the foregoing are conventional and for 
simplicity are not illustrated or described in detail herein. 
However, it should be apparent to one skilled in the art 
that a time delay should preferably be provided for the 
action of the switch 88 so as to allow for the return of 
the shaft 76 prior to re-engagement of the plug 86 and 
socket 78. In the foregoing manner, no more than one 
cigarette package C can be acquired by a customer for 
each selection. Also, pilfering of cigarette packages C 
without the establishment of credit is prevented by virtue 
of the ?xed positioning of the tabs T in alignment with 
each magazine M until such time as a selection is made, 
thereby to energize the solenoid 84. 
The operation of the previously described arrangement 

may be summarized as follows. With the magazines M 
each loaded with cigarette packages and disposed in their 
generally upright dispensing position, the uppermost pack 
age of each magazine will be urged into its dispensing 
chamber. When a customer then establishes credit and 
makes a selection corresponding‘ to a given magazine (in 
a conventional manner), the motor 87' will be energized 
to create a pressure differential between the input mani 
fold and the ports P and the unlocking solenoid 84 Will 
be energized to free the shaft 7 6. The selection sequence 
then causes appropriate energization of the solenoids IS, 
25, 4S, or 88 and reciprocal movement of the shaft 65 
so that the slides 1, 2, 4, or 8 are moved into position to 
free the poppet 97 corresponding to the selected column. 
As the shaft 65 completes the ?rst half of its reciprocal 
movement, the said pressure differential then raises the 
poppet, and a pneumatic blast is emitted through the se 
lected port and into the selected dispensing chamber. 
The cigarette package therein is then forced from the 
chamber, past the tab T associated therewith, and into 
the delivery area 17 for eventual travel to the delivery 
port 25. The shaft 65 then completes the second half 
of its reciprocal movement to reset the slides 1, 2, 4, and 
8. As the dispensed package clears its tab T, the shaft 
76 is rotated to trip the switch 88 which (after a brief time 
delay to allow the return of the shaft 76 to its rest posi 
tion) ‘dc-energizes the unlocking solenoid 84 and the mo 
tor 87'. Also, the second uppermost package (prior to 
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dispensation of the selected package) is moved upwardly 
by the elevator member 64 and spring 70 arrangement into 
the dispensing chamber to set the stage for the next vend 
cycle. 

It should be apparent from the foregoing description 
that the described arrangement is especially suited for the 
dispensation of articles of varying sizes, such as king 
size and regular size cigarette packages. Since pneumatic 
tfOI‘CC is utilized as the dispensing medium, it is only 
necessary to appropriately adjust the length and ‘width 
of the individual magazines in order to accommodate vary 
ing sizes of articles therein. 
the dispensing chamber may be suitably pressurized so 
that it is indiscriminate of the size of the article in the 
dispensing chamber whereby suf?cient expulsive force 
will be developed in the dispensing chamber to accom 
modate the particular classes of merchandise which the 
machine may vend. 

While the invention has been‘described with particular 
reference to a top-vend cigarette vending machine, it 
should be understood that various other types and ar 
rangements of vending mechanisms could be based upon 
the pneumatic actuation principles outlined herein. For 
example, a bottom-vend arrangement could be substituted 
for the described top-vend arrangement, and vending of 
articles other than cigarette packages could be provided 
for. Also, the anti-cheating arrangement, while particu 
larly suitable for use in combination with pneumatic d-is 
pensation as described herein, may be adapted to other 
vending mechanism environments. It should further be 
understood that various other changes, modifications, and 
alternations may be effected in the parts and elements 
of the described embodiment without departing ‘from the 
spirit and the scope of the subject invention, as described 
in the appended claims. . 
What is claimed is: 

:1. A pneumatically actuated vending mechanism adapted 
to dispense predetermined ones of a plurality of articles 
contained therein and comprising: 

a housing provided with article delivery means; 
means positioning a plurality of columns of articles in 

the housing; - 

dispensing chamber means in the housing for each 
column contained therein and adapted to receive a 
‘predetermined one of the articles at a time from 
the column associated therewith; 

delivery guide means‘ interconnecting the article de 
livery means and each of the dispensing chamber 
means; ‘ 

pneumatic source means in the housing; 
normally-closed pneumatic valve means interconnect 

ing the pneumatic source means with each of the 
dispensing chamber means via a plurality of in 
dependent pneumatic valve passages and adapted 
vfor selective opening of the said passages one at a 
time so as to pneumatically force a said one article 
from a selected dispensing chamber means to the 
said article delivery means, and 

actuating means for selectively opening the passages of 
the pneumatic valve means. . 

whereby a said one article may be dispensed for a 
selected dispensing chamber means ‘for each actua 
.tion of the pneumatic valve means. 

2. A pneumatically powered apparatus for dispensing 
articles comprising: 
a housing having a delivery port; 
means positioning a plurality of stacked columns of 

articles in the housing; 
dispensing chamber means for each column adapted to 

receive therein a given article at a time from the 
column associated therewith; , 

means for each column normally urging a ?rst article 
thereof into the dispensing chamber means as 
sociated therewith; 
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guide means interconnecting the delivery port and each 

of the dispensing chamber means; 
normally-closed pneumatic means communicating with 

each of the dispenser chamber means and adapted 
when selectively opened to pneumatically force the 
said ?rst article from a selected dispensing chamber 
means, into the delivery port; and 

actuating means for selectively opening the pneumatic 
means, 

whereby an article may be dispensed into the delivery 
port via the said guide means for each actuation of 
the pneumatic means, the said actuating means deter 
mining which particular column the dispensed article 
will emanate from. 

3. Apparatus as claimed in claim 2 wherein the said 
normally-closed pneumatic means comprises: 

a multiple valve bank having a series of normally 
closed valve passages therein, one for each column, 
and a common input manifold pneumatically con 
nected to each such passage; 

a source of compressed air pneumatically connected to 
the input manifold of the multiple valve ‘bank; and 

a series of pneumatic conduits, one of each column, 
interconnecting each valve passage with a dispensing 
chamber means, 

whereby selective opening of the said valve passages 
allows for the entry of compressed air into the 
selected dispensing chamber means in order to urge 
an article contained therein from the dispensing 
chamber means into the delivery port via the said 
guide means. 

4. Apparatus as claimed in claim 2 wherein the said 
actuating means comprises: ‘ 

- a matrix slide assembly comprising: 
‘a series of n slides each normally retained in a given 

rest position and adapted to be moved to an operative 
position; 

a series of not more than (2“—1) guideways on each 
slide forming a series of (211-1) sets of correspond 
ing guideways, one associated with each column of 
the apparatus, the guideways of a given slide being 
staggered relative to the corresponding guideways 
of at least one other slide so that when the slides are 
in rest position no one set of corresponding guide 
ways align and so that when the slides are selectively 
moved to their respective operative positions, the sets 
‘of corresponding guideways may be selectively 
aligned, each such alignment being determined by 
one of the‘ (21-1) possible permutations of move 
ment of the n slides; 

a series of not more than (211-1) guide members, one 
associated with each column of the apparatus, posi_ 
tioned adjacent the slides and engaged thereby, each 
guide member being normally retained in a closed 
position by at least one of the slides when the slides 
are in rest position and being selectively movable to 
an opened position of reception within a set of aligned 
corresponding guideways when a given set of cor 
responding guideways is aligned by selective posi 
tioning of the slides; 

a series of valve closure members, one connected to 
each guide member, each valve closure member being 
normally retained in a valve-closing position when 
its associated guide member is in its closed position 
and being adapted for movement to a valve-opening 
position, when its associated guide member is in its 
opened position; 

slide actuating means for moving selected ones of the 
slides between their respective rest and operative 
positions; and 

locking means normally retaining each of the slides in 
rest position and adapted to release selected ones of 
the slides in conjunction with activation of the slide 
actuating means. 1 
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5. Apparatus as claimed in claim 4 wherein the said 
locking means comprises: 

a detent in each slide; 
a detent arm for each slide normally biased into lock 

ing engagement with the detent thereof; and 
a solenoid for each slide adapted to selectively dis 
engage the detent arms and the detents thereof; and 

wherein the said slide actuating means comprises: 
a spring for each slide ?xed between its slide and 

the housing so as to bias the slide to its oper 
ative position; and 

a resetting member adapted to move the slides 
from their respective operative to rest positions. 

6. A dispensing mechanism adapted to pneumatically 
dispense articles comprising: 

a housing having a delivery opening therein; 
a plurality of magazines mounted in the housing, each 

adapted to receive a stacked column of articles 
therein; 

a dispensing chamber at one end of each magazine 
de?ned between a top cover plate for the magazine 
and a second article of the column such that a ?rst 
article of the column is disposed as an expendable 
piston in the dispensing chamber; 

means in each magazine for normally urging the column 
of articles therein toward the said one end of the 
magazine so as to dispose a said ?rst article of the 
column in the dispensing chamber of the magazine; 

delivery guide means interconnecting the opening of 
the housing with each dispensing chamber; 

pneumatic means in the housing adapted upon ener 
gization to provide a source of compressed air; 

normally-closed valve means in the housing pneumat 
ically connected between the source of compressed 
air and each of the dispensing chambers; and 

means for selectively opening the valve means so as 
to provide a pneumatic passage from the source of 
compressed air to a selected dispensing chamber, 

whereby pneumatic pressure may be utilized to force 
a said ?rst article of a given magazine as an expend 

,iable piston from the dispensing chamber of the 
magazine through the delivery guide means to the 
delivery opening of the housing so as to dispense a 
said ?rst article. ' 

7. Mechanism as claimed in claim 6 and further in 
cluding anti-cheating means comprising: 

a shaft rotatably journaled in the housing; 
locking means normally impeding the rotation of the 

shaft so as to retain it in a rest position; 
a series of stop members rigidly mounted on the shaft 

for rotation therewith, one such member being posi 
tioned adjacent each dispensing chamber to bar egress 
of any articles therefrom when the shaft is in its 
rest position; 

unlatching means adapted to disengage the locking 
means to free the shaft for rotation whereby an ar 
ticle may be dispensed from a given dispensing cham 
ber thereby to rotate the shaft by rotation of the stop 
member associated with the said dispensing cham 
ber; and ' 

means responsive to rotation of the shaft for re-engag~ 
ing the latching means and for de-activating the 
aforesaid pneumatic means to prevent dispensation 
of more than one article per selection. 

8. A dispensing mechanism adapted to pneumatically 
dispense articles comprising: 

a housing having a delivery opening therein; 
a plurality of magazines mounted in the housing, each 

adapted to receive a stacked column of articles 
therein; 

a dispensing chamber at one end of each magazine 
de?ned between a top cover plate for the magazine 
and a second article of the column such that a ?rst 
article of the column is disposed as an expendable 
piston in the dispensing chamber; 
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means in each magazine normally urging the column 

of articles therein toward'the said one end of the 
magazine so as to dispose a said ?rst article of the 
column in the dispensing chamber of the magazine; 

delivery guide means interconnecting the opening of 
the housing with each dispensing chamber; 

pneumatic means in the housing adapted upon energiza 
tion to provide a source of compressed air; 

a multiple valve bank in the housing comprising a se 
ries of independent valve passages pneumatically con 
nected between each dispensing chamber and the 
source of compressed air; 

poppet means in each valve passage adapted to nor 
mally close the same; and 

selection matrix means for selectively engaging the said 
poppets so as to normally retain the said poppets in 
a valve passage closed position and so as to allow 
for the movement of‘ one and only one valve poppet 
at a time to a valve passage opened position upon 
selection, 

whereby pneumatic pressure may be channeled through I 
a selected and therefore opened valve passage to 
force a given ?rst article from a selected dispensing 
chamber through the delivery guide means to the 
delivery opening of the housing so as to dispense the 
said given article while preventing the simultaneous 
dispensation of any other articles. 

9. A dispensing mechanism as claimed in claim 8 and 
further comprising anti-cheat means adapted to de 
energize the pneumatic means upon the passage of a 
dispensed article from the dispensing chamber. 

10. An anti-cheating assembly for use in a vending 
mechanism comprising: ' 

a frame; 
a shaft rotatably journaled in the frame; 
locking means normally impeding the rotation of the 

shaft so as to retain it in a rest position; 
a stop tab member rigidly mounted on the shaft for 

rotation therewith and positioned to bar the egress 
path of a dispensable article contained in the vend 
ing mechanism when the shaft is in its rest position; 

unlatching means adapted to disengage the locking 
means to free the shaft for rotation whereby the said 
article may be dispensed from the vending mech 
anism thereby to rotate the shaft by rotation of the 
stop tab member; and 

means responsive to rotation of the 'shaft for re 
engaging the locking means. 

11. An anti-cheating assembly as claimed in claim 10 
wherein the said locking means comprises a clutch-half 
section provided on the shaft and a mating clutch-half 
section provided on a solenoid armature, and wherein the 
said unlatching means comprises a solenoid associated 
with the said armature and adapted to normally posi 
tion the armature for mating engagement of the said 
clutch-half sections and to retract the armature for dis 
engaging the said clutch-half sections upon energization 
of the solenoid. 

12. A pneumatically actuated vending mechanism 
adapted to dispense articles contained therein and com 
prising: 

a housing provided with article delivery means; 
means positioning a column of articles in the housing; 
dispensing chamber means in the housing adapted to 

receive therein a predetermined one of the articles at 
a time from the column, the said dispensing cham 
ber means communicating with the article delivery 
means; 

normally closed pneumatic means communicating with 
the dispensing chamber means and adapted when 
operated to pneumatically force the said one article 
contained therein to the said article delivery means; 

actuating means vfor selectively opening the pneumatic 
means; and 
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anti-cheat means adapted to normally bar the path of 
egress of an article from the dispensing chamber 
means and to clear ‘the said path upon actuation of 
the pneumatic means, 

whereby a said one article may be dispensed for each 
actuation of the pneumatic means. 

13. A pneumatically powered apparatus for dispensing 
articles comprising: 

‘a housing having a delivery port; 
means positioning a stacked column of articles in the 

housing; 
dispensing chamber means adapted to receive therein 

a given article at a time from the column; 
means norm-ally urging a ?rst article of the column into 

the dispensing chamber means; 
guide means connecting the dispensing chamber means 

and the delivery port; ‘ 
normally closed pneumatic means communicating with 

the dispensing chamber means and adapted when 
opened to pneumatically force the said ?rst article 
from the dispensing chamber means into the de 
livery port; 
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actuating means for selectively opening pneumatic 
means; and _ 

anti-cheat means adapted to normally bar the path of 
egress of an article from the dispensing chamber 
means and to clear the said path upon actuation of 
the pneumatic means, 

whereby an \article may be dispensed into the delivery 
port via the said guide means for each actuation of 
the pnuem-atic means. > 
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