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ABSTRACT OF THE DISCLOSURE 
A reciprocating sensing arm detects presence or ab 

sence of articles in a receptacle. The arm reciprocates in 
timed relation to detect only the bottom position of each 
receptacle without contacting the other portions of said 
receptacle. The receptacles are then sorted according to 
the results of this test. 

This invention relates to a method and apparatus for 
detecting a shortage in the number of articles in package 
strip compartments as they leave the packaging machine. 
The invention also relates to a method and apparatus 
for segregating the package strip compartments having 
a short ?ll from those which contain the proper number 
of articles. 

Apparatus of this invention is employed as an attach 
ment or in conjunction with machines for making and 
?lling packages from two ‘layers of packaging material, for 
example, strips of cellophane, metal foil, paper and the 
like wherein two layers of packaging material are fed into 
juxtaposition and sealed together to form a bag having 
an upwardly facing open end after which a series of 
articles are inserted into the bag and then the said open 
end of the bag is closed, a plurality of such bags or pack 
ages being made in succession from continuous strips 
of packaging material. In the method of operation of 
such machines, the strips of material are moved through 
the machine between cooperative sealing dies with a step 
by step motion, and at the end of each step of movement, 
the dies press the strips together simultaneously along 
their longitudinal margins and transversely to form a rec 
tangular bag-like container or compartment having an 
open end. The two sides and bottom of the rectangular 
compartment formed by the longitudinal and transverse 
seals, respectively, and the open end or mouth facing up 
wardly being formed between the unsealed portions of the 
strips at the upper ends of said longitudinal sealed zones. 
At the same time, the open end of the next preceding bag 
like container is sealed by again sealing the strips trans 
versely between the upper ends of said longitudinal sealed 
zones. With this method, the last mentioned end of a 
given package is sealed at a different time and independ 
ently of the sealing of the strips together to form the 
other three sides of the package. In the interval between 
the steps of movement and after the partial formation of 
each package, the articles to be packaged are deposited, 
through gravity feed, by a ?lling mechanism into the 
mouth of the preceding bag-like receptacle. 
The articles are forced in succession through the mouth 

of the open bag-like receptacle, with either one or more 
articles in each receptacle, and are aligned therein in a 
single row substantially parallel to the longitudinal axis 
of the package strip. As mentioned hereinbefore, the 
packages are produced and ?lled by step-wise movement 
of the continuous packaging material and the operations, 
such as the ?lling of the compartment, are in timed rela 
tionship to the step-wise movement of the packaging 
material. Such timing is by gearing off of the main shaft 
of the machine or it can be through cams mounted on 
the main or an auxiliary shaft which open or close elec 
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trical contacts as they revolve past predetermined points. 
In general, such machines for making and ?lling such 
packages with which this invention is employed are of 
the general type shown or described in US. Patents 
2,601,920 which issued ‘on July 1, 1952; and 2,512,216, 
which issued on June 20, 1950. 

In packaging a plurality of articles in the compart 
ments by the above-described machines and method, oc 
casionally the compartment contains less than the in 
tended number of articles due to a failure of the ?lling 
mechanism. In such cases I have noticed that when a 
shortage occurs it results in the failure of the ?rst article 
placed into the package from being placed into the bot 
tom (as ?lling occurs) position. Brie?y, therefore, my in 
vention comprises apparatus and method for sensing 
whether or not the ?rst position (or bottom) in the com 
partment is occupied by an article and rejecting those 
compartments which do not have an article in such posi 
tion. It can be seen that this is an ei?cient expedient since 
it is not necessary ‘to check the entire package for short 
?ll, but only the bottom portion thereof which is normal 
ly occupied by the ?rst article placed into the receptacle 
in the ?lling operation. 

It is a primary object of this invention to provide 
simple and et?cient apparatus and method for detecting 
and rejecting sealed receptacles of a package strip, nor 
mally containing more than one article, when the recep 
tacle contains less than the proper number of articles. 
Other objects, advantages and results of the invention 
will be brought out by the following description in con 
junction with the accompanying drawings, wherein iden~ 
tical numerals refer to identical parts and in which: 

FIG. 1 is a simpli?ed perspective view of the short 
?ll detector and rejector apparatus embodying the in 
vention, with portions broken away; 
FIG. 2 is a front elevational view of another em— 

bodiment of the short ?ll detector and rejector apparatus 
embodying the invention, with portions broken away. 

Referring now to the drawings, and speci?cally to FIG. 
1, a package strip 1.0, after ?lling and complete sealing 
about its periphery 14 to form rectangular receptacle 12 
containing a longitudinal row of articles 16 having sub 
stantially the same shape and size are moved step by 
step by frictional foil advancing wheels 18 mounted on 
shafts 20 and 22. In FIG. 1 there is shown a package 
strip having two receptacles in side by side relationship. 
However, for the sake of simplicity the invention will 
be further described for a single longitudinal series of 
receptacles 12. On one side of package strip 12, in the 
vicinity or adjacent to rollers 18 is a reciprocal sensing 
arm 24 which moves toward or away from the position 
normally occupied by the ?rst or bottom anticle in the 
receptacle. The reciprocation of sensing arm 24 is in 
timed relationship to the step by step, intermittent, move 
ment of the package strip. When the bottom position of 
the receptacle is occupied, the sensing arm is obstructed 
from making its complete distance of travel. When the 
bottom position of the receptacle is empty, the sensing 
arm 24 travels ‘a longer distance which can be about 
equal to the thickness of the ‘article 16. In the latter 
case, means are activated or put in motion so as to 
separate or reject the short ?lled receptacle from those 
with normal or proper ?ll. In the scheme depicted in 
FIG. 1, both of the side by side receptacles would be 
separated out in the case of a short ?ll; also when a 
plurality of side by side receptacles are being made and 
?lled it is desirable to have a sensing arm for the bottom 
position of each of the longitudinal rows, e.g., in the 
case of FIG. 1 there would normally be two sensing 
arms. The sensing arm is ‘mounted and reciprocated in 
timed relationship by apparatus and methods well known 
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in the art. In this case such apparatus and method are 
simply ‘designated by the box 26 which has a linkage 
or connection 27 to a timing and memory device 28. 
Suitable means for mounting the sensing arm are shown 
in FIG. 2. The timed relationship of the sensing arm 
24 can also be effected by conventional means such as 
appropriate gearing and springs wherein reciprocation is 
synchronized with the shaft 20 or a main or auxiliary 
shaft of the packaging machine. Alternatively, timed re 
ciprocation of the sensing arm to contact or sense only 
at the bottom or ?rst position can also be effected by 
other conventional means well known in the :art such as 
cams mounted on the packaging machine main or aux 
iliary shaiit and electrically connected to counters and 
other timing devices so as to be synchronized with the 
step by step movement of the package strip. In any event, 
reciprocation of the sensing arm is operatively timed so 
that it moves toward and contacts the bottom position 
of each receptacle of the package strip while omitting 
contact of the other positions and articles normally con 
tained in the receptacle. 

After the sensing arm has performed its function, the 
receptacle is moved downwardly in step-wise timed rela 
tionship so that the package strip is in position for sever 
ing transversely by cutters 32. This is a conventional 
step in such packaging and ?lling machines. The receptacle 
‘moves downwardly and if it is properly ?lled the de 
?ector plate 40 is aligned with slide 42 and the receptacle 
assumes the position shown at A. Each receptacle 12 
is severed from the package strip or chain of receptacles 
19 by the cutters 32. The timing of the opening and clos 
ing movement of the ‘de?ector plate 40 is synchronized 
with the cutter. As shown in FIG. 1, the deflector is 
moved downwardly, in the case of a short ?lled package, 
to leave an opening between slide 42 prior to severing 
of the receptacle from the package strip. Actuation of 
the deflector is by action of a motor or cam 36 which 
receives signals from the timing and memory device 28 
which in turn can be synchronized with the shaft 20 or 
the main shaft of the machine through linkage or con 
nection 30. 
The embodiment in FIG. 2 shows details for the 

mounting of the sensing arm 24 ‘and different power 
means for retracting the de?ector 40 to reject short ?lled 
packages. A support rod 46 reciprocal toward and away 
from package strip 12 carries a support 48 for part of 
the sensor arm assembly through plate 50 and clamp 51. 
Mounted on support 48 are leaf springs 52-56 connected 
with plate 58 on which the sensing arm 24 is mounted. 
Due to the movement of support 46, the sensing arm 
reciprocates to contact the ?rst or bottom position in 
each receptacle .12. A sensor assembly comprising sensor 
shield 60, spacer 62, sensor box 64, gasket 66 and back 
plate 68 is mounted on sensor box holder 70 which in 
turn is mounted on sensor box support 72. A shield 74, 
which supports part 72, protects the cutter 32. Also at 
tached to shield 74 is arm 75 which carries the adjustable 
chute support 76 which in turn carries air cylinder 80 
through support 7 8. 

In FIG. 2 the sensor arm 24 reciprocates in timed rela 
tion to the movement of strip 10 to contact the bottom 
position of the receptacle 12 while by-passing the posi 
tions normally occupied by the other articles in the 
receptacle. Each receptacle is then severed from the 
package strip and falls by gravity on slide de?ector 40 
and then moves by gravity to slide 42. However, if the 
sensor arm does not strike an article in the bottom posi 
tion of the receptacle it moves by a longer distance than 
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4 
normally and plate 58 moves close to the proximity 
sensor (not shown) which is protected by shield 60. This 
gives a signal which is eventually transmitted to the 
mechanism controlling the air cylinder 80‘ so that the slide 
40 is pulled away from slide 42 and the short ?lled re 
ceptacle, after cutting, falls into bin 44. The actuation of 
the air cylinder is in timed relationship with the move 
ment of the package strip and since the short ?lled re 
ceptacle is not in position to be rejected at the time the 
sensor arm determines the shortage, means for delaying 
actuation of the air cylinder are employed. Such delay 
and timing means are conventional and well known in 
the art. 
What is claimed is: 
1. In a packaging machine for making and ?lling a 

package strip as a chain of substantially rectangular re 
ceptacles with articles of substantially the same size and 
shape, wherein each receptacle is ?lled by depositing a 
plurality of articles in series relationship by gravity into 
each partly formed receptacle of the package strip 
through the top of each receptacle, the ?rst of said articles 
occupying a position in the bottom of the receptacle, 
wherein the machine has means for sealing and trans 
versely cutting the receptacles from the package strip, 
the ?lling, sealing and cutting performed in timed rela 
tionship with the movement of the package strip through 
the machine, the improvement which comprises a re 
ciprocable sensor arm, means for advancing said arm to 
contact only the bottom position of each receptacle and 
to retract said arm therefrom without contacting the 
other positions of said receptacle, and means, in timed 
relationship with the sensor arm, for segregating the pack 
ages in which the bottom position is not occupied, from 
the receptacles in which the bottom position is occupied. 

2. In a method for detecting and rejecting receptacles 
having a short ?ll in a packaging machine for making 
and ?lling a package strip as a chain of rectangular re 
ceptacles with articles of substantially the same size and 
shape, wherein each receptacle is ?lled by depositing a 
plurality of articles in series relationship by gravity into 
each partly formed receptacle of the package strip 
through the top of the receptacle, the ?rst of said articles 
occupying a position in the bottom of the receptacle, 
wherein the tops of the receptacles are subsequently 
sealed and then the receptacles are cut from the package 
strip, the ?lling, sealing and cutting performed in timed 
relationship with the movement of the package strip 
through the machine, the improvement which comprises 
feeling and detecting the absence of an article in the 
bottom position of each receptacle by the movement of 
a sensing arm while by-passing the positions in each 
receptacle normally occupied by the remaining articles, 
passing a signal to segregate the short ?lled receptacle 
after it is cut from the package strip, said signal ac 
tivated by the length of travel of the sensing arm. 
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