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[5 7] ABSTRACT 

An assembly includes a conveyor means for moving 
articles along a path and a detecting circuit means for 
sensing an irregular feed condition for the articles 
moving along the path. A logic circuit receives an 
input signal from the detecting circuit means and 
transmits an output signal to a control circuit means. 
The control circuit means'is responsive to a prese 
lected output signal from the logic circuit to stop the 
conveyor means from moving articles along the path 
when an irregular package feed condition is detected. 
A feature of the invention is directed to the use of two 
transducer means constituting sensing means which 
are sensitive to the physical presence of a package 
being moved a spaced distance therepast. The two 
transducer means are laterallly displaced with respect 
to each other along said path by an amount effective 
to operate the transducers sequentially under normal 
feed conditions and to operate the transducers 
simultaneously when an irregular feed condition is 
present. > 

9 Claims, 9 Drawing Figures 
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ASSEMBLY FOR DETECTING IRREGULAR FEED 
CONDITIONS 

BACKGROUND OF THE INVENTION 

There are many well known types of conveyor means 
which are used to move articles from a supply work sta 
tion to various other operational work stations. Where 
the operational work stations are set up to receive at 
least one article or a series of articles at predetermined 
intervals, 21 very precise feed condition is required. This 
feed condition is preselected and must be maintained 
between the supply station and the operational work 
stations if the machine is to run properly. This fact is 
especially true where the conveyor means is running 
under fully automatic conditions. 
There are occasions when irregular feed conditions 

will exist while articles are being conveyed from a sup 
ply work station to the operational work stations. If 
such an irregular feed condition were to be maintained 
until the articles reached the operational work station, 
damage may very well be done to the machine working 
on the articles. This, of course, results in a shut down 
of operations and costly repair work which must be 
done on the machine. 
Examples of irregular feed conditions include several 

situations. If more than one package is fed in a mecha 
nism designed to feed only one package at a time, the 
conveyor must be stopped. A package improperly ori 
ented with respect to the conveyor means should be de~ 
tected. Any other similar type of irregular feed condi 
tion different from the normal condition for which the 
conveyor means has been designed must be detected. 

PURPOSE OF THE INVENTION 

The primary object of this invention is to provide 
electrical and mechanical means for detecting and pre 
venting irregular conditions in any article handling ma 
chine. 
A further object ofthis invention is to provide a sens 

ing means responsive to irregular feed conditions in a 
conveying means to avoid disadvantages attendant 
prior art conveying devices. 
A further object of this invention is to provide a com 

bination of elements which will detect irregular pack 
age conditions in a high speed conveying mechanism 
and insure a quick and safe stoppage of the work flow. 

SUMMARY OF THE INVENTION 

The combination as described herein includes a‘ 
means for moving packages along a path and a sensing 
means located along the path to detect an’ irregular 
feed condition. The sensing means includes two trans 
ducer means such as proximity switches which are sen 
sitive to the physical presence of a package being‘ 
moved a predetermined spaced distance therepast. The 
two transducer means are laterally displaced with re 
spect to each other by an amount effective to operate 
each of the transducer mechanisms sequentially under 
normal feed conditions. The transducers are to operate 
simultaneously when an irregular package feed condi 
tion is present. 
Another feature of this invention is the use of a logic 

circuit in combination with a conveyor means for mov 
ing articles along a path and a detecting circuit means 
for sensing an irregular feed condition for articles mov 
ing along said path. The logic circuit receives an input 
signal from the detecting circuit means and transmits 
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an output signal. A control circuit means is responsive 
to a preselected output signal from the logic circuit to 
stop the conveyor means from moving articles along 
the path when an irregular feed condition is detected. 
A further feature of this invention is directed to the 

use of specific combinations within a wrapping ma 
chine. ' 

BRIEF DESCRIPTION OF DRAWINGS 

Other objects of this invention will appear in the fol 
lowing description and appended claims, reference 
being made to the accompanying drawings forming a 
part of the speci?cation wherein like reference charac 
ters designate corresponding parts in the several views. 
FIG. 1 is a top plan view of an apparatus made in ac 

cordance with this invention, 
FIG. 2 is a sectional view along line Il-II of FIG. _I, 
FIG. 3 is a schematic drawing showing the operation 

of the apparatus of FIG. I under normal feed condi 
trons, 

FIG. 4 is a schematic drawing showing the apparatus 
of FIG. 1 when an irregular feed condition is present, 
FIGS. 5, 6 and 7 are partial circuit diagrams showing 

electro-mechanical equivalents of the apparatus in 
FIG. 1 under normal feed conditions, 
FIG. 8 is a partial circuit diagram showing the elec 

tro-mechanical equivalent of the apparatus of FIG. I 
under irregular feed conditions, 
FIG. 9 is a schematic diagram ofa modification of an 

assembly made in accordance with this invention. 

DESCRIPTION OF ‘SPECIFIC EMBODIMENTS 
More specifically, a conveyor assembly, generally 

designated 10, incorporates an apparatus for detecting 
and preventing irregular feed conditions for articles 
moving along a path. The assembly 10 is generally well 
known and includes conveyor chains 11 which move 
along a channel or track 18. Pusher members 12 are 
connected at each end thereof to each of the chains 11. 
Under normal feed conditions, pusher members 12 

engage one side of a package 13 and moveit along a 
package support means 14. Normal operation of a con 
veyor assembly made in accordance with this invention 
is shown schematically in FIG. 3. 
Typical irregular package feed conditions are shown 

in FIG. 1. Two packages 15 and 16 may be accidentally 
placed in front of the pusher member 12. This is com 
monly referred to as a double package condition. The 
package 17 shown in FIG. 1 is improperly oriented with 
respect to the pusher member 12. This is commonly re 
ferred to as a skewed package condition. The double 
package condition is also shown in FIGS. 2 and 4. 
The conveyor assembly 10 moves the packages 13 

along a path defined by the package support means 14. 
The sensing means of this invention is located along 

' this path to detect an irregular feed condition as dis 
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cussed hereinabove. Proximity switches 19 and 20 con 
stitute two‘ transducer means which are sensitive to the 
physical presence of a package being moved a prede 
termined spaced distance therepast. That is, when a 
magnetic material comes into close proximity of the 
switches 19 and 20, they each experience a change in 
condition to produce a particular type of output signal. 
Such a proximity device is well known in the prior art 
and is commercially available for use. There are other 
types of transducers that work merely on the basis of 
the capacitance of the package itself. That is, instead 
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of using metal foil to activate the device, the capaci 
tance of the package itself will change the characteris 
tics of the unit producing a similar type of output sig 
nal. The signal is monitored or responded to by other 
associated devices or circuitry. 
The proximity switches 19 and 20 are laterally dis~ 

placed with respect to each other by an amount effec 
tive to operate one after the other or sequentially under 
normal feed conditions. That is, ?rst 19 would be acti 
vated by a package 13 moving thereover and then sub 
sequently the switch 20 would be activated by the same 
package as it moved along the desired path. In this spe 
cific embodiment, the switches 19 and 20 are disposed 
beneath the package support means 14 and are regis 
tered with openings 21 and 22, respectively. The open 
ings 21 and 22 could be replaced by a slot con?gura 
tion extending in the longitudinal direction of the path 
traveled by the package 13. This would enable the 
switches 19 and 20 to be adjusted with respect to each 
other so that the distance therebetween may be 
adapted to various sized packages being conveyed by 
the assembly 10. 
The lateral displacement between the devices 19 and 

. 20lis such that they will be activated or operated simul 
taneously when an irregular package feed condition ex 
ists in the assembly 10. Such a condition is shown in 
FIG. 1 wherein a skewed package 17 or a double pack 
condition 15 and 16 will simultaneously activate the 
devices 19 and 20. - 

Another feature of this invention is the use of an elec 
tronic control logic circuit 23 used in conjunction with 
the detecting circuit means or proximity switches 19 
and 20 which sense the presence of an irregular article 
feed condition along the package support means 14. 
The logic circuit 23 receives an input signal from the 
proximity switches 19 and 20 and transmits an output 
signal based upon a preset or predetermined logic cir 
cuit arrangement. In this specific embodiment, the 
logic circuit is a NAND circuit 23. Here again, this type 
of logic circuit is commercially available, but hereto 
fore has not been used in combination with such an ir 
regular feed condition detecting circuit. Lines 27 and 
28 represent the connections to the line voltage for the 
logic NAND circuit 23. That is, power is supplied to the 
logic circuit 23 through the lines 27 and 28. 
The control device 24 is operated on the basis ofout 

put signals from the NAND circuit 23. The control de 
vice 24 constitutes a control circuit means that is re 
sponsive to a preselected output signal from the logic 
circuit 23 to stop the conveyor assembly 10 from mov 
ing articles along the path when an irregular feed con 
dition is detected. The control device 24 can be any 
mechanism such as a starter, relay or the like which will 
interrupt the operation of the assembly 10. A control 
relay can be used to stop the operating motor or simply 
turn the clutch off and apply a brake to the assembly 
10. 

In operation, the logic circuit 23 is present to trans 
mit a first output signal that allows the control circuit 
means or control device 24 to run the assembly 10 
under normal feed conditions. When an irregular pack 
age feed condition exists, the NAND circuit 23 is preset 
to transmit a second output signal that tells the control 
circuit device 24 to stop the operation of the assembly 
10. This operation is explained in electromechanical 
relay equivalents in FIGS. 5, 6, 7 and 8. 
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When there are no packages being moved by the con 

veyor assembly 10, the capacitance switches are in a 
closed condition as shown in FIG. 5. As the packages 
13 move in the direction A, they first pass over the 
switch 19 which opens while the switch 20 remains 
closed. At this point there is no change in the output 
signal with respect to the logic circuit 23. This condi 
tion is shown in FIG. 6. 
The package 13 then passes over the proximity 

switch 20 which is opened and the switch 19 is then 
closed. This condition is shown in FIG. 7 and again the 
logic circuit 23 maintains the same output signal char 
acteristic with respect to the control device 24. The 
three conditions as set forth in FIGS. 5, 6 and 7 repre 
sent normal package conditions in the operation of the 
assembly 10. 
Reference to FIGS.'4 and 8 will show the activation 

of both the switches 19 and 20 by the packages 15 and 
16, respectively. Under these conditions, both of the 
capacitance switches 19 and 20 are opened and a 
change in output signal is experienced by the NAND 
circuit 23. This is a fault signal which will indicate to 
the control device 24 that the assembly 10 must be 
stopped immediately. 
The proximity switches 19 and 20 are used in con 

junction with packages such as cigarette packages 
which have a metallic material incorporated therein. A 
predetermined space or distance between the package 
and the activating surface of the switches 19 and 20 is 
a characteristic associated with the particular device 
chosen or preselected for use in such an assembly 10. 

If the packages 13 do not contain metallic foil, it may 
be necessary to use the embodiment of the invention 
such as shown in FIG. 9. Here spring biased metal flaps 
25 and 26 are positioned over the proximity devices 19 
and 20. As packages pass along the‘support means 14, 
the flaps 25 and 26 are pivoted into a close proximity 
to the switches 19 and 20 thereby causing them to pro 
duce an output signal. The rest of the operation is the 
same as discussed hereinabove. 
While the assembly for detecting irregular feed con 

ditions has been shown and described in detail, it is ob 
vious that this invention is not to be considered as being 
limited to the exact form disclosed, and that changes in 
detail and construction may be made therein within the 
scope of the invention, without departing from the 
spirit thereof. ' 

What is claimed is: 
l. A combination comprising: 
a. means for moving packages along a path, and 
b. sensing means located along said path to detect an 

irregular feed condition for the packages, 
c. said sensing means including two proximity 
switches which operate when a magnetic material 
is disposed a predetermined distance therefrom, 

(1. said two proximity switches being interconnected 
to provide an interrelated condition and being lat 
erally displaced with respect to each other by an 
amount effective to operate the proximity switches 
sequentially under normal feed conditions and to 
operate the proximity switches simultaneously 
when an irregular feed condition is present. 

2. A combination as defined in claim 1 wherein 
means responsive to signals generated by the interre 

lated condition of the proximity switches of said 
sensing means is provided to stop the moving of 
packages along said path, 
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said responsive means including an electrical circuit 
means for controlling said moving means and a 
logic circuit connected to receive an input signal 
from the interrelated condition of the proximity 
switches and to transmit an output signal to said 
control circuit means, 

said logic circuit being present to transmit a ?rst out 
put signal that allows the control circuit means to 
run the moving means under normal feed condi 
tions and to transmit a second output signal that 
causes the control circuit means to stop the moving 
means under irregular feed conditions. 

3. A Wrapping machine comprising the combination: 
a. means for receiving a package from a package sup 

ply work station, said receiving means including 
means for wrapping the package, 

b. means for moving packages along a package sup 
port means from the package supply work station 
into said receiving means, and 

c. sensing means located along the package support 
means to detect an irregular feed condition for the 
packages, 

d. said sensing means including two proximity 
switches which operate when a magnetic material 
is disposed a predetermined distance therefrom, 

e. said two proximity switches being interconnected 
to provide an interrelated condition and being lat 
erally displaced with respect to each other by an 
amount effective to operate sequentially under 
normal feed conditions and to operate simulta 
neously when an irregular feed condition is pres— 
ent. . 

4. In a wrapping machine as defined in claim 3 
wherein . 

means responsive to signals generated by the interre 
lated condition of the proximity switches of said 
sensing means is provided to stop the moving of 
packages along said path, 

said responsive means including an electrical circuit 
means for controlling said moving means and a 
logic circuit connected to receive an input signal 
from the interrelated condition of the proximity' 
switches and to transmit an output signal to said 
control circuit means, 

said logic circuit being preset to transmit a first out 
put signal that allows the control circuit means to 
run the moving means under normal feed condi 
tions and to transmit a second output signal that 
causes the control circuit means to stop the moving 
means under irregular feed conditions. 

5. An assembly comprising: 
a. conveyor means for moving articles along a path, 
b. detecting circuit means including two proximity 
switches for sensing an irregular feed condition for 
the articles moving along the path, 

c. said proximity switches being interconnected with 
respect to eachother to provide an interrelated 

, condition and being disposed along said path, 
d. a NAND logic circuit connected to receive an 

input signal from the detecting circuit means and 
to transmit an output signal, 

e. said proximity switches being connected to the 
NAND logic circuit and sensitive to the physical 
presence of a package being moved along the path 
a predetermined spaced distance from the 
switches, and 
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6 
f. control circuit means being connected to the logic 

circuit and being responsive to a preselected out 
put signal from the ‘logic circuit to stop the con 
veyor means from moving articles along the path 
when an irregular feed condition is detected. 

6. A combination comprising: 
a. means for moving packages along a path, 
b. sensing means located along said path to detect an 

irregular ‘feed condition for the packages, 
0. said sensing means including two transducer means 
which are sensitive to the physical presence of a 
package being moved a spaced distance therepast, 

d. said two transducer means being interconnected to 
provide an interrelated condition and being later 
ally displaced with respect to each other by an 
amount effective to operate the transducer means 
sequentially under normal feed conditions and to 
operate the transducer means simultaneously when 
an irregular feed condition is present, and 

e. means responsive to signals generated by the inter~ 
related condition of the two transducer means of 
said sensing means to stop the moving of packages 
along said path, 

f. said responsive means including an electrical cir 
cuit means for controlling said moving means and 
a logic circuit connected to receive an input signal 
from the interrelated condition of the transducer 
means and to transmit an output signal to said con 
trol circuit means, 

g. said logic circuit being preset to transmit a first 
output signal that allows the control circuit means 
to run the moving means under normal feed condi 
tions and to transmit a second output signal that 
causes the control circuit means to stop the moving 
means under irregular feed conditions. 

7. The combination as defined in claim 6 wherein 
said logic circuit is a NAND circuit. - 

8. In a wrapping machine, including means for wrap 
ping a package the combination comprising: i 

a. a means for receiving a package from a package 
supply work station, said package to be wrapped in 
said wrapping means, 

b. means for moving packages along a package sup 
port means from the package supply work station 
into said receiving means, 

c. sensing means located along the package support 
means to detect an irregular feed condition for the 
packages, 

d. said sensing means including two transducer 
means which are sensitive to the physical presence 
of a package being moved a spaced distance there 
past, 

. e, said two transducer means being interconnected to 
provide an interrelated condition and being later 
ally displaced with respect to each other by an 
amount effective to operate sequentially under 
normal feed conditions and to operate simulta 
neously when an irregular feed condition is pres 
ent, and 

f. means responsive to signals generated by the inter 
related condition of the two transducer means of 
said sensing means to stop the moving of packages 
along said path, 

g. said responsive means including‘ an electrical cir 
cuit means for controlling said moving means and 
a logic circuit connected to receive an input signal 
from the interrelated condition of the transducer 
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means and to transmit an output signal to said con- causes the control circuit means to stop the moving 
"01 Clrcult means’ means under irregular feed conditions. 

h. said logic circuit being preset to transmit a first 
output signal that allows the control circuit means _ _ _ _ _ _ _ _ 

to run the moving means under normal feed condi- 5 wherem sa‘d log": clrcult ‘5 a NAND C'rcult 

tions and to transmit a second output signal that * * * * * 

9. In a wrapping machine as defined in claim 8 
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