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25,673 
CONTAINER SORTING APPARATUS 

Robert V. Burt, Cincinnati, Ohio, assignor to The Procter 
& Gamble Company, Cincinnati, Ohio, a corporation of 
Ühio 

Original No. 3,018,873, dated Jan. 30, 1962, Ser. No. 
804,779, Apr. 7, 1959. Appiication for reissue Jan. 13, 
1964, Ser. No. 348,313 

10 Claims. (Cl. 19S-38) 
Matter enclosed in heavy brackets [1 appears in the 

original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

This invention relates to conveyors and particularly 
to devices for tnansferring containers from a main con 
veyor to any one of several branch conveyors. 
One of the major problems in a highly mechanized 

warehousing operation wherein successive containers of 
dissimilar size and/ or content are moving on a single con 
veyor is to separate the containers onto branch convey 
ors so that all the containers of any one size and holding 
a given product are on the same branch conveyor. Many 
solutions to this problem have been tried but none has 
been completely successful in solving the particular prob 
lem leading to the present invention. The present in 
vention was made to solve the problem of diverting con 
tainers ranging from l5 to 70 pounds in weight and ap 
proaching the diverting mechanism in end-to-end abut 
ting relation at rates of up to 8O or more containers 
per minute wherein successive containers might have dif 
ferent overall dimensions and might, in addition, contain 
different brands of a given product or even different prod 
ucts. No prior art device had ever been successfully pro 
duced for diverting containers under these conditions to 
a series of branch conveyors so that each branch con 
veyor was supplied with c-ontainers of a given size and 
brand. ` 

It is a principal object of this invention to solve the 
problem presented in this iield and to fully determine and 
meet all factors that are essential to its solution. 

Another object of this invention is the provision of a 
container sorting apparatus which is capable of operat 
ing continuously and can handle containers approaching 
in end-to-end labutting relation at rates of 80 or even 
more containers per minute. 

Still another object of this invention is the provision 
of a device of the character described which is capable 
of handling heavy, large and bulky containers. 

It is still another object of this invention to provide 
a container sorting apparatus which is fully automatic and 
self-actuating. 
A further object of this invention is the provision of 

an apparatus of the character described which is simple, 
inexpensive to manufacture and which occupies a mini 
mum of space. 

Brielly stated, in accordance with one embodiment of 
the invention, the container sorter is composed of a main 
conveyor and a plurality of branch conveyors mounted 
in container receiving relation to the main conveyor; a 
vertically reciprocable power driven friction wheel is dis 
posed in the main conveyor at the entrance to at least 
one bnanch conveyor; the power driven friction wheel 
has its rotative axis disposed so that it can deliver con 
tainers to the branch conveyor with which it is associated 
when it is in container diverting position; the top of the 
power driven friction wheel is normally below an imagi 
nary plane tangent to the top of the lrollers of the main 
conveyor; means are provided for raising the power driven 
friction wheel above the said imaginary plane to a con 
tainer diverting position; a second power driven fric 
tion wheel is disposed in the branch conveyor near the 
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edge ̀ of the main conveyor and the top of the second fric 
tion wheel is normally above the imaginary plane tangent 
to the tops of the rollers on the branch conveyor; con 
trol means are provided to raise the first mentioned fric 
tion wheel in order to divert containers of a given size 
and containing a given product down the branch con 
veyor. 

While the specifications concludes with claims particu 
larly pointing out and distinctly claiming the subject mat 
ter regarded las forming the present invention, it is be 
lieved the invention will be better understood from the 
following description taken in connection with the ac 
companying drawings in which: 
FÍGURE l is a pian view of main conveyor showing 

several branch conveyors mounted in abutting relation 
thereto; and 
FIGURE 2 is an enlarged plan view of la portion of 

the main conveyor and one branch conveyor showing the 
container diverting mechanism; and 
FIGURE 3 is a side elevation of the diverting mecha 

nism taken along the line 3-3 of FIGURE 2; and 
FIGURE 4 is a fragmentary elevation view of two con 

ductive finger stations also showing containers marked 
with a conductive area; and 
FIGURE 5 is an elevation, partly in cross-section, 

showing the mechanism for naising and lower the ñrst 
friction `wheel taken along the line 5-5 of FIGURE 3; 
and 
FIGURE 6 is a side elevation similar to FIGURE 3 

sho-wing a modiiied form of the invention. 
Referring now to the drawings and particularly FIG 

URE 1, there is shown a typical conveyor layout in 
which containers 11 moving down a main roller con 
veyor 12 are to be diverted to one of the several branch 
conveyors 13, 14 or 15. In the drawing, containers 11a, 
11b and 11e are shown after having been diverted onto 
the branch conveyors 13, 14 and 1S respectively. The 
main roller conveyor 12 is composed of a plurality of 
sections 16, 17 and 18 and may be of either the power 
driven or gravity type. 
The construction of the main roller conveyor sections 

is conventional. It comprises a plurality of rollers 19 
some of which are shortened as shown at 21, 22, 23 and 
24 in order to accommodate the diverting mechanism to 
be hereinafter described. Conventional means for driv 
ing the roilers 19, 21, 2.2, 23 and 24 may be provided as 
will be understood by those skilled in the art without the 
need of a detailed description. A raised guide rail 2S 
is mounted over the rollers on the main conveyor 12 as 
shown. It is, of course, obvious that any containers mov 
ing to the end of the main conveyor 12 will be diverted 
to the branch conveyor 15 due to the curvature of the 
guide rail 2S as at 26. This diverting means does not, 
of course, form any part of the present invention. 
The branch conveyors 13, 14 «and 15 each consist of a 

roller section 27 and a skate wheel scetion 28, both of 
which are conventional methods of constructing a gravity 
roller conveyor although it will be understood that other 
kinds of equivalent conveyors may be substituted if de 
sired. Preferably, the branch conveyors 13, 14 and 15 
are mounted at a shallow angie, in the range of 30°, 
with respect ‘to the main conveyor in order to reduce the 
angle through which the containers must be turned when 
diverted. This, of course, is not a critical limitation but 
merely a preferred manner of practicing the invention. 
The diverting means indicated generally at 31 in FIG 

URE 1 is shown in greater detail in FIGURES 2 and 
3. It will be understood, of course, that the diverting 
mechanism for the accumulator conveyors 13 and 14 will 
be substantially identical in construction. Furthermore, 
any number of branch conveyors can be assembled in 
container receiving relation to the main roller conveyor 
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12 and each one can be provided with a similar diverting 
means 31. 

Referring now> to the details shown in FIGURES 2 and 
3, the diverting means 31 includes a first friction wheel 
32 and a second friction wheel 33. The first and sec 
ond friction Wheels 32 and 33 are surfaced with ama 
Vteri-al which has a relatively high coefficient of friction 
in order that these wheels will friotionally engage the 

_bottom hurface of containers that «are to be diverted to 
fthe branch conveyors. Normally, the upper portion of 
the friction wheel 32 is below an imaginary plane tan 
ygentto the top of rollers 19, 21, 22, 23 and 24 so that a 
container can pass over the friction wheel 32 when it is 
`in the lowered position. It is to be understood, of course, 
that containers are used having a large enough fore-to 
aft dimension to bridge the gap in the main conveyor at 
the location of the friction Wheel 32 when it is in low 
ered position. When raised, the friction wheel 32 is suf 

i ficiently‘ above this imaginary plane to engage the bottom 
surface and divert containers down the particular branch 

ì conveyor with which it is associated. The second fric 
tion Wheel 33 does not move vertically and its upper 
portion projects above an imaginary plane tangent «to the 
tops of the rollers in the skate wheel section 28. Pref 
erably, the axis of the first friction wheel 32 is substan 
tially perpendicular to a vertical plane »through the cen 
terline of fthe branch conveyor with Which it is associ 
ated although satisfactory results are obtainable if the lirst 
friction wheel is disposed .so that it can deliver contain 

K ers to the inlet yof the branch conveyor with which it is 
associated. The second friction wheel 33 preferably has 
its axis perpendicular to a vertical plane through the 
centerline of the branch conveyor so that it is in :a posi 
tion to receive and convey containers diverted by the first 
friction wheel. 
Means are provided for constantly rotating the two 

friction wheels and for raising the first friction wheel, 
when necessary, to divert a container. A baseplate 32 
(FIGURE 3) is suspended from the side rails 35 of the 
branch conveyor 13 by means of the supports 36 and 37. 
A pair of spaced support members 33 are secured to the 
baseplate 34. As shown in FIGURE 2, the second fric 
rti‘on wheel 33 is mountedV on Ithe shaft 39 which is jour 
naled in the support members 38. The members 41 and 
42 are pivotally mounted on the shaft 39 by means of 
the bearings 43 which are attached to the sides of the 
members 41 land 42. The first friction wheel 32 is se 
cured to Athe shaft 44 which is journaled in the bearings 
45._ The bearings 45 are attached to the members 41 
and 42 as shown. A counterweight 46 is mounted at 
the other end of the structural members 41 and 42 in 
lorder to balance the weight of the first friction wheel 32. 
The friction wheels 32 and 33 are constantly driven 

from a motive power source which may consist of an elec 
tric motor and gear combination 47. The output of the 
reduction gear and motor 47 is transmitted from the 
sprocket 51 to the double sprocket 52 by means of the 
`chain 53. A sprocket 54 is attached yto the shaft 44 and 
is driven from the double sprocket 52 by means of the 

In practice, the motor and gear reduction 
unit 47 is constantly rotated so that the friction Wheels 
32' and 33 are constantly turning. 1t is to be noted that 
the sprocket 54 is larger and has more teeth than the 
double sprocket 52. This permits the second friction 
`Wheel 33 to turn at a higher angular velocity than the 
ñrst friction wheel 32. While this is not essential to the 
invention, it is nevertheless a preferred construction be 
cause it ‘causes a diverted container to accelerate after 
being engaged by the second friction Wheel 33 thus re 
ducing the time interval for removing a container from 
‘the main conveyor. 

Referring now to FIGURES 3 and 5, the mechanism 
for raising and lowering the first friction wheel 32 con 
sists of a simple »toggle arrangement including a pair of 
lugs 56 and 57, the lug 56 being attached to the struc 
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4 
tural members 41 and 42 and the lug 57 to the base 
piate .3f-i. A linkage consisting of the connecting mem 
bers 5S pivoted at the pin 59 to the lug 56 and connect 
ing members 61 pivoted at the pin 62 to the lug 57 is 
actuated by the link member 63 through a common cen 
tral pin 64. A conventional solenoid 65 is mounted on 
a pad ed secured to the basepliate 34. The solenoid 65 
is connected by the pin 67 to the link member 63. A 
compression spring o8 is mounted at the other end of 

When 
the .solenoid is enargized, the linkage assumes the posi 
tion shown in FIGURE 3 so that the upper portion of 
the friction wheel 32 is raised above the imaginary plane 
common .to the tops of the rollers 19, 21, 22, 23 and 24. 
When the solenoid 65 is cle-energized, the compression 
spring e3 moves the link member 63 to the right (as 
viewed in FIGURE 3) rotating the structural members 
41 and 42 counterclockwise about the shaft l39 and low 
ering the first friction Wheel 32 so ‘that its »upper por 
tion is below the imaginary plane common to the tops 
of the rollers 19, 21, 22, 23 and 24. 

Several methods of energizing the solenoid 65 are 
available. In the structure shown in the drawings, a pair 
of spaced sensing fingers '71 and 72 lare mounted on a 
post 73 as’ shown in FIGURES l and 4. A container 
11d is marked with conductive ink at the area 74 at a 
fixed elevation above the bottom surface of the contain 
er 11d. Whenl the conductive area '74.contacts the fin 
ers 71 and "1'2,` it iactuates »an electronic switch» which 

closes a circuit energizing the solenoid 65 so «that the 
first friction wheel 32 is raised and engages the bottom 
surface of the container near its forward end .to divert 
it down the branch conveyor 13. Similarly, a pair of 
sensing ñngers'75 and 'F6 are secured to a post '77 which 
is mounted alongside the main roller conveyor 12 ad 
jacent the branch conveyor 14. Accordingly, when a 
container 11e marked with a conductive area 78 closes 
the circuit between the sensing fingers 75 and V76, it raises 
the ñrst friction wheel 32 associated with the branch con 
veyor 14. 
The switches 81 and S2 (FIGURE l) are provided in 

order to close a latching circuit to maintain the sole 
noid'65 energized `after the conductive mark 74 has 
passed beyond the sensing ñngers 71, 72 or 75,76 until 
such time as that particular container has moved oí the 
main conveyor. Similarly, the switches y83 and 84l are 
provided to break the circuit to the solenoid 65 once 
the container has passed off the main conveyor far 
enough to allow the second friction wheel 33 toI carry it 
Ionto the bnanch conveyor. Once the container hals 
cached this point, it is desirable to drop the first fric 

tion Wheel 32, so that the following container may pass 
over the first friction wheel 32 if it is destined for a. dif 
ferent branch conveyor. It is to be understood that 
switches S1 and 82 will override switches 83 and 84 re 
spectively. That is, if two successive containers moving 
in abutting relation are to move down the same branch 
conveyor, the first container will be in contact with 
switch 83 or 84 as the second container contacts the 
switch 81 or 82 and the sensing fingers '71, 72 or 75, 76. 
In order to allow the solenoid 65 to be energized with 
either switch 83 or 84 depressed, the switches-S1 and 
S2 are provided to bypass ‘the switches 83 and 84 while 
either of the latter is depressed. 
As will be noted in FIGURE 1, the rollers 19, 21, 22, 

23-7 and 24, on the main roller conveyor 12 are mounted 
so that the included angle between a Vertical plane 
through the axis of 4the rollers and the guide rail portion 
25 on the downstream side of each individual roller is 
somewhat less than 90°. This tends to urge the containers 
on the main roller conveyor to bear against the guide rail 
25 thus assuring that they -will brush past the sensing 
lingers 71, 72 and 75, 76. In addition, the containers Will 
tend to bear against the guide rail 25 if the rollers on the 
main conveyor l2 are somewhat lower on the side nearest 
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the guide rail. It will be understood, of course, that 
neither of these expedients is necessary for the successful 
practice of fthe invention although in each case they tend 

»to establish better performance of the entire unit. 
FIGURE 6 shows a modified form of the invention in 

which the reference numerals of all identical parts are the 
same as -those used in describing the previous embodiment. 
In the modification, the friction wheels formerly employed 

' are replaced by a pair of sheaves which are drivingly con 
nected by a suitable belt. The first sheave 86 is keyed to 

' the shaft 44 and the second sheave 87 is keyed to the 
` shaft 39. The sheaves 86 and 87 have an endless diver 
sion belt 88 running thereover. The outer surface of the 
diversion belt 88 preferably has a relatively high coeffi 
cient of friction for reasons which will become evident 

The form of the belt 88 is optional, it may be a 
V-belt, fiat belt or any equivalent. The sheave 87 is con 
stantly rotated by the motor and gear combination 47 
through the sprocket 51, chain 53 and the single sprocket 
89 which is keyed to the shaft 39. Obviously, of course, 

' the first sheave 86 will be constantly rotated by the second 
sheave 87 through the diversion belt 88. 
The operation of the modified form is similar to the 

embodiment previously described. Normally, the sole 
noid 65 is de-energized so that the first sheave 86 and that 
portion of the upper flight of the diversion belt 88 which 
is interposed between the rollers on the main conveyor is 
below the imaginary plane tangent to the tops of the roll 
ers 19, 21, 22, 23 and 24. When a container is to be di 
verted, the solenoid 65 is energized in similar fashion to 
the previous embodiment whereby the first sheave 86 and 
the upper liight of the diversion belt 88 is raised above the 
imaginary plane tangent to the tops of the rollers 19, 21, 
22, 23 and 24. Thus the belt surface frictionally engages 
the forward portion of the bottom surface of a container 
whereby it is diverted down the branch conveyor. 

While particular embodiments of the invention have 
been illustrated and described, it will be obvious to those 
skilled in the art that various changes and modifications 
can be made without departing from the spirit and scope 
of the invention and it is intended to cover in the ap 

. pended claims all such changes and modifications that are 
within the scope of this invention. 
What is claimed as new is: 
1. In a conveyor system wherein a plurality of classes 

of containers are advanced in indifferent order along a 
main roller conveyor in essentially end to end abutting 
relation, a container sorter for continuously and selec 
tively diverting such containers by classes onto a plurality 
of branch conveyors so that each such branch conveyor 
will contain only containers of a predetermined class, said 
sorter comprising a main conveyor section in alignment 
with said main roller conveyor so as to receive containers 
therefrom, a plurality of branch conveyor sections 
mounted at substantially less than right angles with re 
spect to said main conveyor section and in container re 
ceiving relation thereto, a first friction wheel mounted be 
neath said main conveyor section in slantwise relation to 
the path of travel of containers moving along said main 
conveyor section and in general alignment with the longi 
tudinal axis of the leading branch conveyor section, means 
for raising and lowering said first friction wheel from -an 
inoperative position in which its uppermost surface lies 
below the bearing surface of said main conveyor section 
to an operative position in which its upper surface lies in 
container contacting position, whereby when said first 
friction wheel is in the operative position the leading end 
of a container contacted thereby will be diverted onto said 
leading branch conveyor section, a second friction wheel 
mounted beneath said leading branch conveyor section 
in alignment with said first friction wheel and lying just 
beyond the adjacent side edge of said main conveyor 
section, said second friction wheel having its uppermost 
surface positioned to frictionally engage the bottom sur 
face of a container as it is diverted onto said branch con 
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6 
veyor section by said first friction wheel, power means for 
rotating said first and second friction wheels, -container 
sensing means in advance of said first friction wheel for 
actuating said raising and lowering means so as to move 
said first friction wheel from the inoperative to the opera 
tive position when a container advancing along said main 
conveyor section is of the class to be diverted onto the 
said leading branch conveyor section, means operative to 
return said first friction wheel to the inoperative position 
upon movement of the divertedl container onto the said 
leading branch conveyor section and before the next suc~ 
ceeding container moving along said main conveyor sec 
tion reaches a position overlying said first friction wheel, 
and means operative to override said last named means 
and maintain said first friction Wheel in the operative posi 
tion in the event the container next succeeding the diverted 
container is of the same class as the diverted container. 

2. The container sorter claimed in claim 1 wherein said 
first and second friction wheels are of substantially the 
same diameter, and wherein said second friction wheel if 
driven at a greater speed of rotation than said first frictior 
wheel. _ 

3. The container sorter claimed in claim 1 whereir 
said first and second friction rollers comprise sheave: 
having a belt running therebetween. 

4. In a conveyor system wherein a plurality of classer 
of containers are advanced in indifferent order along 2 
main roller conveyor in essentially end to end abut-ting 
relation, a container sorter for continuously and selec 
tively diverting such containers by classes onto a plu 
rality of branch conveyors so that each such brancl 
conveyor will contain only containers of a predeterminer 
class, said container sorter comprising a main conveyo: 
section in alignment with the main roller conveyor so a; 
to receive containers therefrom, a plurality of brancl 
conveyor sections mounted at substantially less than righ 
angles with respect to said main conveyor section ant 
in container receiving relation thereto, diverting mean 
for selectively moving containers from said main con 
veyor section to each of said branch conveyor sections 
the diverting means for at least the leading branch con 
veyor section comprising a first friction wheel mountee 
beneath said main conveyor section in slan-twise relatioi 
to the longitudinal axis of said main conveyor sectioi 
and in general alignment with the longitudinal axis o 
said leading branch conveyor section, means for raisin` 
and lowering said first friction wheel from an inoperativ 
position in which the uppermost surface of said firs 
friction wheel lies below the bearing surface of said mai: 
conveyor section to an operative position in which th 
uppermost surface of said first friction wheel lies i: 
container contacting position, whereby when said firs 
friction wheel is in the operative position the leading enl 
of a container contacted thereby will be diverted ont 
said leading branch conveyor section, a second frictio: 
wheel mounted beneath said leading branch conveyo 
section in alignment with said first friction wheel an 
lying just beyond the adjacent side edge of said maiï 
conveyor section, said second friction wheel having it 
uppermost surface positioned to fric-tionally engage th 
bottom surface of a container as it is diverted onto sai` 
branch conveyor section by said first friction wheel, powe 
means for rotating said first and second friction wheel: 
container sensing means in advance of said first frictio 
wheel for actuating said raising and lowering mean 
to move said first friction wheel from the inoperativ 
to the operative position when a container advancin 
along said main conveyor section is of the class to b 
»diverted onto said leading branch conveyor section, mean 
operative to return said first friction wheel to the inopei 
ative position upon movement of the diverted containe 
onto said leading branch conveyor section before th 
next succeeding container moving along said main cor 
veyor section reaches a position overlying said first frictio 
wheel, means operative to override said last named mean 
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snd maintain said íirst friction wheel in the operative 
sosition in `the event the container next succeeding -Vthe 
liverted container is ofwthe saine class as the diverted 
zontainer, and a guide rail overlying said main conveyor 
section and extending llengthwise thereof, said guide rail 
seing positioned to be contacted by a side edge of the 
idvancing containers so las to align them relative t0 
said- ñrst named friction wheel andsaíd containersensing 
neans. 

5. The container sorter claimed in claim 4 wherein the 
liverting means for the trailing branch _conveyor coin 
orises a curved extention ofvsaid guide rail positioned to 
nove containersvfroym the main conveyor Vsection to said 
:railing branch , conveyor section. 

6. Thevcontainer sorter claimed in 'claim 4 wherein 
said container sensing means comprises means for sensing 
indicia printed on the containers, wherein, the, means 
aperative to return said first friction wheel to the inoper 
itive position comprises switch means. positioned to vbe 
:ontacted by a container as it is diverted onto the branch 
:onveyor~ section, sand whereinA the means operative to 
override said last named switch means and maintain 
said first frictionwheel in _the voperative, position com 
prises a second switch means overlying said main con 
veyor section and positioned to be contacted by the con 
:ainers as theyV reach saidcontainer sensingrmeans. 

7. Thecontainer sorter claírnedin claim 4 wherein 
said main container section includes a plurality of gen 
erally transversely disposed rollers arranged to provide a 
supporting ysurface for the-_ advancing containers, and 
whereinthe ̀ axes of rotation of said rollers are inclined 
at an angle of less than 90° with respect to saidV guide 
rail, whereby to urge the containers on said main con 
veyor section against said guide rail and henceIr in position 
for positive contact withsaid container sensingmeans. 

8. In a conveyor system wherein a plurality of classes 
of containers are advanced in indifferent order along a 
l'nain roller conveyor, a Container sorter for continuously 
and selectively diverting such containers by classesgonto a 
branch conveyor so that such branch conveyor will con 
tainr only containers of a predetermined class, said sorter 
:omprising a main conveyor section in alignment with 
said main roller‘conveyor so as to receive containers 
therefrom, a branch conveyor section mounted at sub 
stantially less than a rightangle with respect to said main 
conveyor section in container receiving relation thereto, 
a ?rst rotatable frictional írnpellerl means mounted 
beneath said main conveyor section in slantwise rela 
tion to the path of travel of containers moving along said 
main conveyor section and in general alignment withV the 
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longitudinal axis of the branch conveyor section, means 
for raising and lowering saidv first impeller means from 
~an inoperative position in which its uppermost surface 
`Alies below'the bearing surface-of said mainconveyor sec 
tion to an operative positionin which-its uppermost sur 
face lies in frictional container engaging position, whereby 
when said rfirst impeller means is inv the operative posi 
tion the leading end of a 'container contacted .thereby 
will be diverted onto said branch conveyor section„a 
second rotatable frictional impeller» means Vmounted 
beneath said branch conveyor section in parallel align~ 
>ment with said ßrst impeller means and lying just beyond 
the adjacent side edge of said main conveyor section, said 
second impeller means having‘its uppermost surface4 posi 
tioned to frictionally engage the bottom surface 'of con 
tainer as it is diverted onto said branch conveyor section 
by said first impeller means, -power means for rotating 
said first and second impeller means, and container sens 
ing means in advance of said first impellerrmeans for 
actuating said raising and lowering means so as to. move 
said )irst impeller means from the inoperative .to the op 
erative position when a container advancing along >said 
main conveyor section isof the- class to ybe divertedonto 
said branch conveyor section. " 

9. `T he system of claim 8 characterized in that said first 
impeller means comprises a »sheave partly encircled, by a 
friction belt, said belt having a width which issmall com 
pared to the width of either of said conveyor sections. 
A10. The system -of claim 8 characterizedlin thatsaid 

uppermost surface of said vjirst impellermeans is a single 
continuousA surface having a width which4 is small com 
pared lto they width 'of said branch conveyor section. 
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