


May 3, 1966 P. J. SCHNEIDER 3,248,845 
PHOTOSENSITIVE BOTTLE WIDTH SELECTOR 

Filed May 28, 1963 2 Sheets-Sheet 2 

IN VEN TOR. 

BY 62w GA) 
A 770517575. 



United States Patent O 
1 

3 248,845 
PHOTUSENSITIVE BbTI‘LE VJIDTH SELECTGR 
Paul J. Schneider, 18 9th Ave., Haddon Heights, NJ. 

Filed May 28, 1963, Ser- No. 283,888 
7 Claims. (Cl. 250—223) ' 

This invention relates to apparatus for electronically 
distinguishing between bottles of different diameter or 
width. 
The apparatus is particularly suited for recognizing and 

distinguishing between bottles which may be similar in 
all respects except outside diameter. For example, the 
10Aoz. and 12-02. Pepsi-Cola bottles in present use are 
made of the same type and color of glass, are of the same 

. height, have the same general outline, and differ only in 
width or diameter. The apparatus of the present inven 
tion is adapted, for example, to recognize and distinguish 
between the 10doz. and 12-02. Pepsi~Cola bottles. 

' The apparatus of the present invention makes use of 
light beams, light sensitive devices, optic elements and 
electronic circuits to generate an electrical control or rec 
ognition signal. The control signal developed may then 
be used to actuate a mechanical knock-out or removal 
mechanism, or to channel the bottles of different widths 
on to dilfe-rent conveyor belts. The present invention is 
concerned only with the means for developing the recog 
nition or control signal. The invention is not concerned 
with the mechanical knock-‘out or other selection means 
actuated by the developed signal. 

In a preferred form, the apparatus of the present in 
vention employs three light beams, and three associated 
circuits, one controlled by each of the three light beams. 
It is possible, but less desirable, to use only two light 
beams, and two associated circuits, but, in such case, the 
separation or spacing betvveen'b‘ottles, as the bottles move 
along the conveyor to the light-beam recognition station, 
is required to be greater than the outside diameter of the 
largestadiameter bottle. By using the third light beam 
and associated circuitry, the apparatus of the presentin 
vention, in its preferred form, allows the separation be 
tween bottles to be substantially less, it being only neces 
sary that the separation between bottles be slightly Wider 
than one-half the width of the narrow neck of the bottles. 
This is an important advantage since it allows the rate, 
e.g., the number of bottles, for a given line speed, passing 
per minute through the recognition station, to be substan 
tially increased. It will be understood, however, that in 
its broadest aspect, the invention does not require that 
the third beam be used. ' 

~ The invention will be clearly understood from the fol 
lowing detailed description and from the drawing, in 

' which: 

FIG._ 1 is a diagrammatic plan view of the preferred 
form of apparatus according to the presenlt'invention, il 
lustrating a large bottle at the recognition stations; 

FIG. 2 is a diagrammatic elevational view along the 
line II—-II of FIG. 1; 

FIG. 3 is a diagrammatic plan view of a portion of the 
apparatus of FIG. 1, showing a small bottle at the recog 
nition station; 
FIG. 4 is a diagrammatic plan view of a dual star wheel 

arrangement which may preferably be employed to ob 
tain minimum separation between bottles at the recogni 
tion station; and 

FIG. Sis a diagrammatic elevational view of the dual 
star wheel arrangement of FIG. 4. 4 

Referring now to the drawings, light sources 11, 12 
and 13 may be any suitable sources capable of projecting 
the beams of light 21, 22 and 23. The light beams may 
preferably be narrow beams, projected as though slits, 
and may be produced, for example, by a tungsten bulb, 
or by a carbon arc, or by 19.11 ionized type of light such as 
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a ?uorescent or mercury vapor light. The light sources 
may be energized either by A.C. or DC electrical power. 
The light beams 21, 22 and 23 are projected preferably 

along parallel paths, and, unless intercepted by a modify 
ing surface, fall unmodi?ed on the light~sensitive devices 
31, 32 and 33. The devices 31, 32 and 33 may preferably 
be photo-transistors, but may also be photo-diodes or 
other photo-sensitive devices capable of producing elec— 
trical output signals corresponding to the variations in 
light energy received. _ I 

The electrical output signals of the photo-sensitive de 
vices 31, 32 and 33 are applied, respectively,' to the 
ampli?ers 41, 42 and 43, and the outputs of these ampli 
?ers are applied to the Schmitt trigger circuits 51, 52 and 

So long as the light beams 21, 22 and 23 are falling in 
full unmodi?ed form on the respective photo devices 31, 
32 and 33, each of the Schmitt trigger circuits 51, 52 and 
53 remains in a state or condition such that the signal 
level on its output lead 61, 62 or 63 is ‘an inhibit level 
signal at the logic AND gate 70. ' - , 

When any one ‘of the light beams is intercepted and 
modi?ed, as by the bottle 80 or 81, the electrical output 
of the photo transistor associated with that beam changes, 
causing the Schmitt trigger to change its state, and causing 
the output level on its output lead to change to the prime 
level at the AND gate 70. 

It will be seen that ‘an output signal is delivered on the 
output lead 75 ‘of AND gate 70 only when all three 
Schmit trigger circuits 51, 52 and 53 are changed to that 
state which produces ‘a prime level on each of the output 
leads 61, 62 and 63, and that this situation exists only‘ 
when all three light beams 21, 22 and 23, are intercepted 
concurrently. 
As seen in FIG. 2, the light source 12 is mounted above 

a the positions of the light sources 11 and 13, at such level 
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that the beam 22 will be intercepted by the neck of the 
bottle 80 or 81 rather‘ than by the body of the bottle. 
Light beams 21 and 23, on the other hand, are positioned 
at a lower level such that the beams 21 and 23 will be 
intercepted by the body of the bottle. . 
The light sources 11 and 13 are so spaced laterally 

that their respective beams 21 and 23 will be concur-_ 
rently intercepted by a large bottle 80 passing through 
the recognition station, as depicted in FIG. 1, but will not 
be concurrently intercepted by a small bottle 81, as is 
represented in FIG. 3. 

In FIG. 3, the dot-and-das-h circles represent a small 
bottle 81 approaching the center-most position at the rec 
ognition station, the bottle moving in the direction of 
the arrow 82. ‘The solid-line circles represent the same 
small bottle at the center of the station, and the dotted 
line circles represent the same bottle leaving the center 
of the station. It will be understood that the larger 
circles represent the main body of the bottle while the 
smaller circles represent the neck of the bottle. It will 
be seen that the diameter of the main body of the bottle 
81 is too small to allow the bottle to intercept concur 
rently the light beams 21 and 23. Thus, as the bottle 81 
passes through the recognition station, moving in the‘ 
direction of the arrow 82, the main body of the, bottle 
81 ?rst intercepts the beam 21' and then, after the bottle 
81 has cleared beam 21, the bottle intercepts the beam 23. 

If the recognition system included only the two light 
beams 21 and 23, the bottles would have to be su?iciently 
widely spaced so that,'as they approached and passed' 
through the recognition station, a following bottle would 
not intercept beam 21 until after the preceding bottle 
had passed beyond the beam 23. For, if both of the 
beam-s 21 and 23 were intercepted concurrently, the 
system would erroneously deliver a large-bottle recogni 
tion signal, when actually a small bottle 81 was passing 
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through the station. To avoid such erroneous signals, 
the spacing between bottles would have to be greater than 
the distance between the beams 21 and 23, and since these 
beams must be spaced farther apart than the diameter of 
the smaller of the two bottles 86 and 81, it will be seen 
that a spacing would have to be maintained between 
adjacent bottles greater than the diameter of the small 
bottle. 

In accordance with the preferred form of my present 
invention, the apparatus is so designed that the separa 
tion distance between bottles need be only slightly greater 
than one-half the Width of the narrow neck of the bottle. 
This result is achieved by providing the third beam 22 
positioned to be intercepted by the neck of the bottles, 
and by so designing the apparatus that all three of beams 
21, 22 and 23 must be intercepted concurrently in order 
to develop a large~bottle recognition signal. Thus, in 
FIG. 3, as soon as the neck of the bottle 81 has passed 
beyond the neck beam 22, a following bottle may safely 
interrupt the ?rst of the body beams 21 without produc 
ing an erroneous output signal on lead 7 5. 
To summarize, consider ?rst the large bottle 80 in FIG. 

1. When bottle 80 passes through the recognition sta 
tion, there is an instant at which all three of the beams 
21, 22 and 23 are concurrently intercepted, and, as a 
result, the output of the three photo-transistors 31, 32 
and 33 will change, causing all three of the Schmitt trig 
ger circuits to change to a state in which prime level sig 
nals appear on their output leads 61, 62 and 63. The 
AND gate 70 will then be opened, and an output signal 
will appear on the lead '75, indicating that a large bottle 
has been recognized. 
A small bottle, such as bottle 81 in FIG. 3, will be un 

able, as it passes through the recognition station, to in 
tercept concurrently all three of the beams 21, 22 and 
23, and thus no output signal will be developed on lead 
75. The mechanical diverging or selecting apparatus 
will, therefore, not be actuated, and the small bottle will 
continue along the conveyor path intended for the small 
bottles. 
As indicated above, it is necessary that a following 

bottle not intercept the ?rst of the body beams 21 until 
after the neck of the preceding bottle has passed beyond 
the neck beam 22. In FIG. 4, there is diagrammatically 
shown a dual star-wheel arrangement for assuring that 
the bottles pass through the recognition station at a 
‘minimum spaced separation greater than one-half the 
width of the neck of the bottle. The optimum separa 
tion between bottles, allowing some tolerance, may pref 
erably be of the order of the width of the neck of the 
small bottle. 

In FIGS. 4 and 5, assume that the conveyor belt 25 
is moving in the direction of the arrow 26, and that the 
bottles 27 are abutting one another as they approach the 
recognition station, as de?ned by the light beams 21, 22 
and 23. Just before reaching the recognition station, the 
bottles encounter one of the projections 39 of the idler 
star wheel 35. Star wheel 35 is rotatably mounted on 
and keyed to the shaft 36 to which is ?xed a sprocket 37. 
Sprocket 37, when it is turned, drives an endless chain 
38, which in ‘turn drives the sprocket 47 keyed on the 
shaft 46, to which is secured the second star wheel 45 
having projections or prongs 49. The prongs 39, 49 of 
the star wheels 35, 45, are given that width which is 
desired as the spacing between the bottles as they pass 
through the recognition station. In the present illustra 
tion, these prongs are shown as having a width just 
slightly less than the diameter of the neck of the bottles. 
The dual star-wheel arrangement shown in FIGS. 4 

and 5 assures that the bottles pass through the ‘recogni 
tion station at the desired spaced separation. This spac 
ing may also continue beyond the recognition station, to 
the left as viewed in the drawing, but the drawing as 
sumes some obstruction beyond the recognition station 
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which causes the bottles to be backed up in abutting rela 
tion. The function of the second star wheel 45 is to 
prevent such backing-up of bottles from affecting the bot 
tle spacing in the recognition station. 
The apparatus described is capable of distinguishing 

between bottles whose body diameters differ by as little 
as %s", with the bottles moving through the recognition 
station at a rate of the order of 600 bottles per minute. 
The larger-diameter bottle develops‘ a control signal on 
lead 75. The smaller-diameter bottle develops no con 
trol signal. The control signal may be power ampli?ed 
and used to actuate'a knock-out mechanism to force the 
larger-diameter bottle from a ?rst conveyor to a second 
conveyor. For example, the ampli?ed control signal may 
be used to set a control ?ip flop whose output is applied 
to a logic AND gate to which is also applied an output 
signal from a position sensor whose light beam is inter 
cepted by the bottle at a point beyond the recognition 
station. The output of the AND gate is then used to 
actuate the knock-out or removal mechanism. As in 
dicated previously, the particular mechanism for utilizing 
the recognition signal is not part of the present applica 
tion. ‘ 

While the preferred embodiment of this invention has 
been described in some detail, it will be obvious to one 
skilled in the art that various modi?cations may be made 
without departing from the invention as hereinafter 
claimed. ' 

In the illustrated embodiment, for example, the light 
beams 21, 22 and 23 are shown as being horizontal and 
parallel to each other. While preferred, this is not es 
sential. If desired, the light sources and the photo cells 
may be so positioned that the light beams are inclined 
slightly from the horizontal. Moreover, it would not be 
essential that each of the light beams the similarly in 
clined. For example, one of the beams could be in 
clined slightly downwardly from the light source while 
another of the beams could be inclined slightly upwardly. 
It is desirable, however, that the beams, if inclined, be 
maintained within vertical planes which ‘are perpendicu 
lar and parallel to each other. 

I claim: 
1. Apparatus for recognizing and distinguishing be-. 

tween two types of bottles one of which has :a larger out 
side diameter than the other, said apparatus comprising: 
means for generating ?rst and second generally hori 
zontal light beams located in parallel vertical planes 
spaced laterally by a distance less than the outside diam 
eter of the larger-diameter bottle but greater than the 
outside diameter of the smaller-diameter bottle; means 

, for generating a third generally lhorizontal light beam 
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located in a vertical plane parallel to and midway be 
tween the planes of said ?rst and second beams, said 
third beam ‘being located above said ?rst and second 
beams, said ?rst, ‘second and third beams constituting 
a recognition station; conveyor means for transporting 
said bottles to be recognized one by one transversely 
through said recognition station so that said ?rst and 
second beams are intercepted by the body portion of the 
bottle and the third beam is intercepted by the neck por 
tion of the bottle; ?rst, second and third photo-sensitive 
devices positioned to receive respectively said ?rst, sec 
ond ‘and third light beams for generating electrical out 
put signals in response to the light received; logic AND 
gate means; ?rst, second and third electronic circuit 
means coupled respectively between the output of each 
of said ?rst, second and third photo-sensitive devices and 
said AND gate means for applying prime-level signals 
to said gate means in response to the interception of the 
associated light beam for developing an output control . 
signal from said AND gate means only when a larger 
diameter bottle is at the recognition station. 

2. Apparatus as claimed in claim 1 characterized in 
that each of said ?rst, second and third electronic cir 
cuits includes a Schmitt trigger the state of which deter 
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mines the level of the signal applied to the AND gate 
means. ' 

3. Apparatus as claimed in claim 1 characterized by 
the provision of means for establishing the spacing be 
tween successive bottles as they are transported through 
said recognition station. __ 

4. Apparatus as claimed in claim 3 further charac 
terized in that said means for establishing the spacing 
between successive bottles as they are transported 
through said recognition station includes a ?rst star 
wheel so mounted adjacent said conveyor means at the 
entrance of said recognition station that when said star 
wheel is rotated its prongs move through a circular path 
which overlies said conveyor, whereby said prongs are 
adapted to be encountered and the star wheel turned by 
the bottles moving along on said conveyor; a second star 
wheel similarly mounted adjacent said conveyor on the 
exit side of said recognition station; and means me 
chanically coupling said ?rst and second star wheels, 
whereby said second star wheel is driven by said ?rst 
star wheel during rotation thereof, the prongs on said 
sta-r wheels determining the spacing between bottles as 
they pass through said recognition station. 

5. Apparatus as claimed in claim 4 characterized in 
that each of the prongs of each of said ?rst and second 
star wheels has a width greater than one-half the maxi 
mum diameter of the necks of the bottles to be recog 
nized. 

6. Apparatus as claimed in claim 5 characterized in 
that each of the prongs of each of said star wheels has a 
width approximately equal to the maximum diameter of 
the necks of the bottles to be recognized. 

7. Apparatus for recognizing and distinguishing be 
tween two types of bottles one of which is of larger 
outside diameter than the other, said apparatus com 
prising: means for generating ?rst and second generally 
horizontal light beams located in parallel vertical planes 
spaced laterally by a distance ‘less than the outside diam 
eter of the larger-diameter bottle but greater in the out 
side diameter of the smaller-diameter bottle, said ?rst 
and second beams constituting a recognition station; con 
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veyor means for transporting said bottles to be recog 
nized one by one transversely through said recognition 
station so that said ?rst and second beams are inter 
cepted by the body portion of the bottle; ?rst ‘and sec 
ond photo-‘sensitive devices positioned to receive re 
spectively said ?rst and second light beams for generat 
ing electrical output signals in response to the light re 
ceived; logic AND gate means; ?rst and second elec 
tronic circuit means coupled respectively between the 
output of each of said ?rst and second photo-sensitive 
devices and said AND gate means for applying prime 
level signals to said gate means in response to the inter 
ception of the associated light beam for developing an 
output control signal from said AND gate means only 
when a larger-diameter bottle is at the recognition sta 
tion; and means for establishing a spacing between suc 
cessive bottles as they are transported through said rec 
ognition station, said spacing means including a ?rst star 
wheel so mounted adjacent said conveyor means at the 
entrance to said recognition station that when said ?rst 
star wheel is rotated its prongs move through a circular 
path which overlies said conveyor, whereby said prongs‘ 
are adapted to be encountered and the star wheel turned 
by the bottles moving along said conveyor, a second star 
wheel similarly mounted adjacent said conveyor on the 
exit side of said recognition station, and means mechani 
cally coupling said ?rst and second star wheels, whereby 
said second star wheel is driven by said ?rst star wheel 
during rotation thereof, the prongs on said star Wheels 
determining the spacing between bottles as they pass 
through said recognition station. 
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