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Ralph E. Feusier, Dunedin, Fla., assignor to Food 
Machinery Corporation, San Jose, Calif., a cor 
poration of Delaware 
Application June 8, 1940, Serial No. 339,510 

- 10 Claims. (C. 198-21) 

This invention relates to the control of the 
travel of articles such as boxes and it is particu 
larly useful in controlling the operation of power 
box conveyers. 

In controlling power box conveyers, it is de 
sirable to stop these when certain conditions ex 
ist requiring this, but it is generally undesirable 
to stop such a conveyer when a box is being 
discharged therefrom. 

It is accordingly an object of this invention to 
provide a means for controlling a power box con 
veyor for stopping the latter, but which is adapt 

views of a power box conveyer intersection in 

0 

corporating a preferred embodiment of the in 
vention, and illustrating various situations met 
with in the operation of the invention. * 

Figs, 7 to 12 inclusive are diagrammatic plan 
views of a power box conveyer intersection in 
corporating a modified form of the invention and 
illustrate various situations met with in the op 
eration thereof. . 

Fig. 1 illustrates a situation in the operation 
of said preferred embodiment of the invention, in 
which boxes on each of two conveyers are ap 

ed to continue the operation of the conveyer . 
after the stop means has been actuated until 
any box which is in the process of being dis 
charged from the conveyer at the time the stop 
means was actuated has been discharged from 
said conveyer, and to then stop said conveyer. 

This invention has special utility in control 
ling one of two power box conveyers which are 
combined in an intersection, so as to prevent the 
jamming of boxes in said intersection. For ill 
lustrative purposes, therefore, the invention will 
be described as embodied in means for control 
ling the movement of boxes through such an 

It is another object of this invention to provide 
such a power box conveyer control which will 
prevent the jamming of boxes at an intersec 
tion into which said conveyer delivers boxes. 
Conveyer controls previously developed have re 

quired that a considerable measure of force be 
exerted by boxes on said conveyer in order to 
control said conveyer. These former controls 
were relatively less suitable for use with empty 
boxes than with full boxes. 

It is an object of the present invention to pro 
vide a conveyer control which operates with 
equal facility on empty boxes and on loaded 
boxes, 
Many conveyer controls previously devised have 

effected this control in response to contact with 
the boxes, which thus had a tendency to mar up 
and damage the boxes. 
A still further object of this invention, there 

fore, is to provide a power box conveyer con 
trol which does not mark up or wear the mate 
rial of the boxes passing along said conveyer 
through said control. 
The manner of accomplishing the foregoing 

objects, as well as further objects and advan 
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proaching an intersection between the latter in 
such relation that one of said conveyers will be 
automatically stopped to prevent the box there 
on interfering with the passage of the box on 
the other conveyer through said intersection. 

Fig. 2 shows a situation which follows that 
illustrated in Fig. 1 and in which the controlled 
conveyer has just come to a standstill. . 

Fig. 3 illustrates a situation which follows that 
illustrated in Fig.2 and wherein the controlled 
conveyer has just been started as the box on the 
other conveyer has reached such a point in pass 
ing through said intersection that it will not in 
terfere with the delivery of the foremost box 
from the controlled conveyer into said inter 
section. 

Fig. 4. illustrates a situation which just foll 
lows that shown in Fig. 3 and in which the afore 
said box on the controlled conveyer is entering 
said intersection at the rear of the box, which 
has just passed through said intersection as 
aforesaid and in which another box is approach 
ing said intersection on said other conveyer. 

Fig. 5 is a view illustrating a situation which 
follows shortly that illustrated in Fig. 4 and 
shows the turning of a box being delivered from 

-) 

tages, will be made manifest in the following de 
scription taken in connection with the accom 
panying drawings, in which: . . 

Figs. 1 to 6 inclusive are diagrammatic plan 55 

a controlled conveyer so as to extend into the 
space in the intersection between the two boxes 
aforementioned on said other conveyer. 

Fig. 6 is a view illustrating a situation which 
follows shortly after that shown in Fig. 5 and in 
which the box being fed from the controlled con 
veyer into the space in the intersection between 
two other boxes has just reached a point at 
which it co-operates with the box, following it to 
actuate the controls of the invention to stop the 
controlled conveyer so that the latter will re 
main stopped until all of the boxes aforemen 
tioned have passed through said intersection. 

Fig. 7 illustrates a situation met with in the 
operation of the modified form of the invention 
shown in Figs. 7 to 12 inclusive, in which a box 
on each of two conveyers forming an intersec 
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tion is approaching said intersection, there being 
no boxes in said intersection. 

Pig. 8 illustrates a situation just following that 
shown in Fig. 7, in which a box on One of said 
convoyers which operates continuously actuates 
the control apparatus so that the box on the 
other of said conveyers which is controlled will, 
after proceeding a slight distance farther, actu 
ate the control apparatus to stop said controlled 
conveyer. 

Fig. 9 illustrates a situation which just follows 
that shown in Fig. 8 wherein the controlled con 
veyer has just been stopped. 

rig. 10 is a view illustrating a situation shortly 
following that shown in Fig. 9 and wherein the 
controlled conveyer has just been started. 

0. 
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Fig. 11 is a view illustrating a situation shortly 
following that shown in Fig. 10 and wherein a 
box is being fed from the controlled conveyer 
onto the continuously operating conveyer. 

Fig. 12 is a view illustrating a situation follow 
ing closely that shown in Fig. 1 and wherein 
the box being delivered from said controlled con 
veyer has passed entirely from the latter onto the 
continuously moving conveyer. 

Referring specifically to the preferred embodi 
ment of the invention illustrated in Figs. to 6 

20 

inclusive, this is seen to comprise a conveyer in 
tersection 4 which includes a primary conveyer 
5, a secondary conveyer 6 and a control mecha 
nism 7. The primary conveyer is continuously 
driven by a motor 8 while the secondary con 
veyer 6 is intermittently driven by a motor 9.: 
The motor 9 is controlled in its operation by 

the control mechanism which includes a pri 
mary photo-electric control device 20 and a sec 
ondary photo-electric control device 2. The con 
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trol device 20 includes a source of light 22, a 
photo-electric cell 23 and a magnetic switch 24, 
the latter being normally closed and being 40 
opened when a beam of light 25 projected across 
the conveyer 5 by the source of light 22 is broken 
as by a box travelling on the conveyer 5. 
The control device 2 includes a source of light 

30, a photo-electric cell 3, and a magnetic switch 
32, the latter being normally open and being 
closed whenever a beam of light 33 projected 
across the conveyer 6 by the source of light 30 
against the photo-electric cell 3 f is broken as by 
a box travelling on the secondary conveyer 6. 
The switches 24 and 32 are disposed in the circuit 
of the motor 9. The light sources 22 and 30 are 
illuminated continuously. 

If desired, the notor 9 may of course receive 
its current through a mast magnetic switch sub 
ject to control by the switches 24 and 32. In such 
a case, the starting and stopping of motor 9 
would be controlled by the switches 24 and 32 
no differently than when these switches are 
placed directly in the main supply circuit of the 
motor as shown. 
The intersection 4 with its control mechanism 

7 operates as follows: 
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The conveyer f S is driven continuously by the 
motor and the object of the control mechanism 65 
is to stop the conveyer 6 whenever any boxes 
about to be discharged thereby onto the conveyer 

will interfere with any boxes carried on the 
latter. 

Fig. 1 shows a box A on conveyer 5 approach 70 
ing the intersection of the latter with conveyer 
ft. Box A is just about to intercept light beam 
25, and when it does intercept this light beam it 
will throw out switch 24 and thus break the pow 
er circuit of the motor 9, causing the conveyer 75 

6 to coast to a stop. Fig. 1 shows a box B traw 
elling on conveyer 6, this box being located a 
slightly greater distance from the light beam 3 
than the distance which conveyer 6 will coast 
when coming to a stop after the circuit of the 
motor 9 has been interrupted. 

Fig. 2 illustrates the situation following nor 
mal operation of the intersection 4 after the sit 
uation shown in Fig. i. Here We see the beam 25 
has been broken and remains broken by box A, 
thus interrupting the circuit of the motor 9 and 
causing the conveyer 6 to coast to a standstill. 
This stopping of the conveyer 6 has just been 
completed with the boxes A and B in the positions 
shown in Fig. 2. It is seen that box B has 
stopped just short of interrupting light beam 33. 
If the box B had been close enough to light beam 
33 at the time box A first interrupted light bean 
25, So that the coasting of the conveyer 6 inci 
dental to its stopping carried box B through light 
beam 33 thus interrupting the latter, switch 32 
would have been closed so as to again start con 
veyer 6 and this conveyer would have been kept 
operating by the interception of light beam 33 by 
the box B until the latter had been completely 
discharged onto conveyer f3. 
AS box A travels along the conveyer 5 from 

the position in which it is shown in Fig. 2, it 
continues to intercept the light beam 25 until 
just before it reaches the position in which it is 
shown in Fig. 3, where it moves out of line of this 
beam and permits the latter to be re-established. 
This throws in the switch 24, which energizes the 
motor 9 and starts the conveyer 6. 

Fig. 3 illustrates box B after being moved by 
this so as to intercept the light beam 33. As 
already described, the intercepting of the light 
beam 33 by a box on the conveyer 6 causes this 
conveyer to continue in operation until the box 
intercepting light beam 33 has passed entirely 
through the line of this beam. This means that 
this box must be entirely discharged from the 
conveyer 6 before the beam 33 is re-established. 
In order to illustrate the most difficult situations 
met with by the invention, Fig. 3 shows a box 
Capproaching on the conveyer 5 and just about 
to intercept the light beam 25 at a time when 
the conveyer 6 has just been started, so that 
box B is intercepting the light beam 33 at the 
time the light beam 25 is first intercepted. 

Fig. 4 shows how box A has traveled far 
enough along on the conveyer 5 to be out of the 
way of box B when the latter is discharged from 
the conveyer f6 into the path of boxes carried 
on the conveyer f5. In other words, box B is 
discharged onto the conveyer 6 behind box A, 
and turns on the conveyer 6 as shown in Fig. 5, 
aided by guide rails (not shown) which are placed 
alongside the intersection of the two conveyers 
in a manner well known in the art, and box B 
is thus guided into place on the conveyer 5 be 
hind box A, further steps in this process being 
illustrated in Figs. 5 and 6. 

In Fig. 4, a box D is shown on the conveyer 
6 following box B. In order for the intersec 

tion 4 to operate properly, the only restriction 
which it is necessary to observe in placing the 
boxes on the conveyers, is to space the boxes on 
conveyer 6 by a distance at least as great as 
the distance box D is spaced from box B. This 
spacing is necessary so that if the conveyer 6 
is stopped by the re-establishment of light beam 
33 at a time when light beam 25 is interrupted 
as by box C, then the coasting of the conveyer 
6 to a stop will not carry the box D far enough 

s 
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to intercept the light beam 3. The ultimate 
position in which the box D comes to a halt with 
the stopping of the conveyer f is shown in Flg. 
6 by broken lines 35. Box D will remain in this 
position until box C has passed along the con 
veyer 5 out of the line of the light beam 2 
so as to be out of the way of box D when the lat 
ter is discharged onto the conveyer 5 by the 
starting of the conveyer 6. When the latter 
action takes place, boxes C and D will be in the 
same relation as boxes A and B in Fig. 4. 

It will thus be seen that this invention pro 
vides a control for stopping conveyer 6 which, 
when actuated, stops this conveyer, except that 
if said actuation takes place at the time a box 
is being discharged from said conveyer, said 
conveyer will continue in operation until the dis 
charge of said box is completed before said con 
veyer will respond to said stopping means. 
is also to be noted that when the means for stop 
ping the conveyer 6 remain actuated, as by the 
interception of the light beam 25, these stop 
means become effective to stop conveyer 6 just 
as soon as the discharge of the box from the 
conveyer 6 is completed. This function of the 
invention is not only very useful in the control 
of the conveyer 6, when the latter is included 
in a conveyer intersection, but it has value in 
many other situations requiring the control of 
a power box conveyer where' it is desirable to 
stop such conveyer at intervals, yet not at a time 
when a box is in the process of being 
from said conveyer. 

Referring now to Figs. 7 to 12 inclusive, the 
modified form of the invention is there dia 
grammatically illustrated as embodied in a con 
veyer intersection 50 which includes a primary 
conveyer 5, a secondary conveyer, 52, and a 
control mechanism 53 for the latter. The pri 
mary conveyer 5 has a motor 54 for driving 
the same and the secondary conveyer 52 has a 
motor 55, the operation of which is controlled 
by the control mechanisrn S. 
The control mechanism 58 includes a primary 

photo-electric control. device 60, a secondary 
photo-electric control device 6 f, a tertiary photo 
electric control device. B2. The control device 
do includes a source of light 63, a photo-electric 
cell 64 and a magnetic switch 6 which is nor 
mally closed. The control device 6 includes a 
source of light 68, a photo-electric cell B and 
a magnetic switch T which is normally open. 

. The control device includes a source of light 
74, a photo-electric cell 75, and a magnetic switch 
7 which is normally closed. The switches 65,. 
TO, and 76 are placed in the circuit supplying 
current to the motor 65. If desired, the motor 

night be supplied current through a master 
magnetic switch (not shown) but which would 
be controlled by switches , 70, and 76 to start 
and stop the motor 55 no differently in effect 
than this motor is adapted to be started and 
stopped by the switches 65, T0, and as with the 
latter directly in the main power circuit of the 
motor, as shown in the drawings. 
The source of light 3 directs a beam of light 

77 across the conveyer 5 against the photo 
electric cell 4 which extends substantially along 
the same path as the beam of light 25 in the in 
tersection 4. The source of light 68 directs a 
beam of light 8 across the conveyer 2 against 
the photo-electric cell 9, the path of this bean 
being the same as that followed by the bean 
in the intersection f4. 

discharged 

O 

3 
like the switch decribed hereinabove, except, 
for the addition thereto of the control device 
2. The source of light 74 of this device directs 

a beam of light 7 across the conveyer 52 against 
the photo-electric cell TU, the path of this beam 
being spaced from the path of the beam 78, in a 
direction away from the conveyer U, a distance 
slightly in excess of the distance the conveyer 52 
will coast after the power of the motor SS is 
shut off and before the conveyer comes to a corn 
plete stop. 
The principal purpose of having the control 

device 62 incorporated into the control mecha 
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The intersection 50 is constructed and operates 

y 

nism 53 is to eliminate unnecessary stopping of 
the secondary conveyer as occurs in the inter 
section 14 when the light beam 25 is intercepted 
by a box on the conveyer 5 when there is no 
box on the conveyer 6 close enough to the dis 
charge end thereof to interfere with the passage 
through the intersection of the box interrupting 
the beam 25 even though the conveyer 6 were to 
continue operating. In other words, the purpose 
of the control mechanism 62 in the intersection 
50 is to permit the conveyer 52 to continue oper 
ating in spite of the beam being interrupted, 
and in Spite of the fact that the beam 8 is not 
interrupted, until a box on this conveyer ap 
proaches close enough to the discharge end there 
of so that it becomes necessary to stop it. 

Fig. 7 shows a box E travelling on the con 
veyer 5 approaching the beam TT and a box F 
on the conveyer 52 approaching the beam 79. 

In Fig. 8 we see the box E intercepting the , 
beam T., while box F has not yet reached the 
point where it intercepts beam 79. The intercep 
tion of beam T. opens the normally closed switch 
65 and as the beam 8 is unbroken and the 
switch To controlled thereby normally open, the 
conveyer continues to be run solely by a current 
going through the switch 76. As soon as the 
box F intercepts the beam . T9, therefore, the 
switch 78 is opened and the motor 55 de-ener 
gized, thus causing the conveyer 52 to coast to 
a stop with box F positioned as shown in Fig. 9 
where it is seen that this box is stopped short 
of intercepting the light beam 78. 
From the position in which it is shown in Fig. 

9, the box E continues leftward along the con 
veyer until it noves out of the line of the 
light beam 77 as shown in Fig. 10. Assuming 
that no box is following box E on the conveyer 
5 close enough to intercept the light beam TT 
before bor croves out of the line of this beam, 
the restoration of the light beam TT will throw 
in the switch BS, which will cause the motor 55 . 
to be energized and the conveyer 52, started. 
Only a very slight travel of this conveyer is 
necessary to move the box F from the position 
in which it is shown in Fig. 9 until it crosses 
the path of the light beam as shown in Fig. 
10. In the latter figure, box G is shown as 
following box E on the conveyor S at a distance 
which is great enough to permit the light beam 
77 to be restored for, only a brief interval. This 
restoration, however, is sufficient to advance the 
box F to where it breaks the light beam 78 and 
closes the switch 70. From this point, the con 
veyer 52 of course must continue to run until 
the box F has been discharged entirely past the 
line of the bear 8. 

Figs. 11 and 12 illustrate the turning of box F 
onto conveyer if as it is discharged from the 
conveyer 52. It is to be noted that in Fig. 10 a 
box 3, travelling on the conveyer 52 is spaced 
from a box F" a distance similar to that which 



4. 
box D is spaced from box B on the conveyer 6 
of intersection 4, the reason for this spacing 
being necessary in the conveyer 50 for exactly the 
same reason as it is necessary in intersection 4 as 
pointed out hereinabove. That is, if box H were 
spaced a lesser distance from box F, box H would 
be carried far enough by the coasting of the con 
veyer 52, after the latter is stopped by box F 
moving out of the path. of light beam 78, for 
box H to break light beam 78. This would of 
course cause box H to collide with box G, which 
collisions it is a principal object of the inven 
tion to avoid. Thus, the necessity for spacing 
the boxes on the secondary conveyer of each of 
the intersections embodying my invention and 
disclosed herein. 
What claim is: . . 
1. In a box conveyer intersection control, the 

combination of: a primary conveyer for boxes; 
a secondary conveyer for boxes forming an inter 
section with said primary conveyer so that said 
conveyerS move boxes through a common inter 
sectional area; control means responsive to the 
approach of a box, on said primary Conveyer 
within a given distance from said area to stop 
said secondary conveyer, provided no box on said 
secondary conveyer is at that moment positioned 
opposite a given point adjacent the discharge 
end of said secondary conveyer; and means op 

terative, when a second box is located on said secondary conveyer, opposite said point at the 
time said first mentioned box approaches said 
area as aforesaid, to cause said secondary con 
veyer to continue operation until said second. 
box has been delivered from said secondary cor 
veyer onto said primary conveyer and to then 
stop said secondary conveyer. " 

2. In a box conveyer intersection control, the 
combination of: a primary conveyer; a Second- . 

40 ary conveyer positioned for feeding boxes onto 
said primary conveyer; light controlled means 
responsive to a box moving beyond a given point 

10 
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said secondary conveyer, with the exception stat 
ed hereinafter; a light source directing a light 
beam across said secondary conveyer within an 
area adjacent the discharge end of the latter; 
secondary photo-electric means responsive to said 
last mentioned light beam to render interrup 
tions of said first mentioned light beam effective 
in stopping said secondary conveyer, the inter 
ruption of said light beam over said secondary 
conveyer rendering said primary photo-electric 
means inoperative to stop said secondary con 
Weyer. w . 

5. In a box conveyer intersection control, the 
combination of: a primary conveyer; a second 
ary conveyer positioned for feeding boxes onto 
said primary conveyer, there being two control 
points and 2 located along said secondary con 
veyer, point 2 being closer to said intersection 
than point l; control means X responsive to the 
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approach of a box on said primary conveyer with 
in a given distance from said intersection to stop 
said secondary conveyer, with the exception stat 
ed hereinafter; control means Y responsive to 
the presence of a box at point on said second 
ary conveyer to cause said secondary conveyer 
to be stopped by actuation of control means X; 
and control means Z responsive to the presence 
of a box on said secondary conveyer at point 2 
to cause said secondary conveyer to continue in 
operation until said last mentioned box has passed 
beyond point 2, said control means X being in 
operative to stop said secondary conveyer when 
no. box is disposed on said secondary conveyer 
opposite point f. 

35 6. A combination as in claim 5, in which each 
of the three control means recited therein com 
prises a light source and a photo-electric means 
responsive to a beam of light projected by said 
light source, said beam of control means X ex 
tending diagonally across said primary conveyer 
and said beams of control means Y and control 

on said primary conveyer toward the intersec 
tion thereof with said secondary conveyer so as 
to stop said secondary conveyer with the excep 
tion stated hereinafter; and means for rendering 
said first aforementioned means inoperative to 
stop said secondary conveyer while a box is be 
ing discharged from said secondary conveyer onto 
said primary conveyer. 50 

3. In a box conveyer intersection control, the 
combination of: a primary conveyer; a secondary 
conveyer positioned for feeding boxes onto said 
primary conveyer; light controlled means respon 
sive to a box moving on said primary conveyer 
toward the intersection thereof with said sec ondary conveyer to stop said secondary convey 
er; and means for rendering said first aforemen 
tioned means inoperative if the latter is caused 
to function while a box is being dischargeri from 
said secondary conveyer onto said grimary con 
veyor, said second control means being adapted, 
after the discharge of said box from Said second 
ary conveyer onto said primary conveyer, and 
provided said first control means at that time 
remains actuated by a box on said primary con 
veyer, to cause said secondary conveyer to be 
Stopped. 

4. In combination: a primary COIWeyer; a Sec 
ondary conveyer adapted to form an intersection 
with and deliver boxes onto said primary con 
veyer; means for forming a beam of light cross 
ing the path of boxes carried on said primary 
conveyer; primary photo-electric control means 

55 

said conveyer, with the exception to be noted 
hereinafter; check means rendering said first 
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means Z extending across said secondary con 
veyer at points and 2 respectively. 

7. In combination: a conveyer for carrying 
5 boxes; means adapted, when actuated, to stop 

said conveyer, with the exception to be noted 
hereinafter; and check means rendering said first 
mentioned means inoperative to stop said con 
weyer when said stop means is actuated while a 
box is being discharged from said conveyer but 
permitting said stop means to be effective to 
stop the conveyer when said stop means is actu 
ated when a box is not being so discharged. 

8. In combination: a conveyer for carrying 
boxes; means adapted, when actuated, to stop 

mentioned means inoperative to stop said con 
weyer while a box is being discharged from said 
conveyer but causing said stop means to be ef 
fective, if actuated whenever a box is not being 
so discharged; and means rendering said stop 
means ineffective to perform its function afore 
said until a box on said conveyer has approached 
within a given distance of said check means. 

9. In combination: a conveyer for carrying 
boxes; means adapted, when actuated, to stop 
said conveyer, with the exception to be noted 
hereinafter; and check means responsive to the 
physical presence of a box on said conveyer with 
in a given discharge Zone of Said conveyer to 
render said first mentioned means, when the lat 
ter is actuated, inoperative to stop said Conveyer, 

responsive to interruptions of said beam to stop but permitting said stop means to be effective 

: 
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to stop said conveyer if said stop means is ac 
tuated whenever said Zone is empty of boxes. 

10. In combination: a conveyer for carrying 
boxes; means adapted, when actuated, to stop 
said conveyer, with the exception to be noted 
hereinafter; check means responsive to the physi 
cal presence of a box on said conveyer within a 
given zone of said conveyer to render said first 

mentioned means inoperative to stop said Con 
veyer, but causing said stop means to be effective 
if said stop means is actuated whenever said Zone 
is empty of boxes; and means rendering said stop 

5 means ineffective to perform its function afore 
said until a box traveling on said conveyer has 
approached within a given distance of said zone. 

RALPH. E. FEUSIER. 

  

  


