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ARTICLE SORTING EQUIPMENT 

This is a continuation of application Ser. No. 
225,919, ?led Feb. 14, 1972, now abandoned. 

BACKGROUND OF THE INVENTION 

This invention relates to sorting fruit, vegetables, 
nuts, eggs, or other natural products, or manufactured 
articles susceptible to similar sorting techniques. 
The invention will be described in relation to the 

quality sorting or grading of top fruit, but with handling 
and testing techniques adapted to variations in size, 
shape, texture, color, or ripeness, the basic sorting prin 
ciples are capable of wide application. I 
Various forms of conveyor tables for manual sorting 

based on appearance and for automatic weight grading 
have already been proposed, particular reference being 
made to my US. Pat. No. 3,489,278 using conveyor 
carriages for individual articles designed to rotate the 
articles at visual inspection stations. 

SUMMARY OF THE INVENTION 

The present invention relates to increased sophistica 
tion of surface inspection directed towards automatic 
sorting according to variations in various characteris 
tics. 
The invention will be described with reference to the 

accompanying drawings in which: _ 

DESIGNATION OF THE FIGURES 

FIG. 1 shows the traditional inspection technique, 
FIGS. 2 and 3 show alternative optical viewing sys 

tems, 
FIG. 4 shows one form of semi-automatic viewing 

and condition-recording console equipment, 
FIG. 5 shows automatic scanning and grading equip 

ment, 
FIGS. 6, 7, 8 show in side and end elevation and in 

plan multiple signalling equipment for simultaneous 
sorting, 
FIGS. 9 and 10 show an embodiment using moving 

mirrors to aid in observing defects. 
With traditional equipment, the fruit is rotated by a 

series of rollers as it moves along the length of a con 
veyor 11. The inspectors sit or stand at the side of the 
conveyor as shown in FIG. 1 and scan a lane of fruit 1 
moving towards them, manually lifting off damaged or 
sub-standard fruit and placing it on a separate belt or 
another section of the conveyor. Because the inspector 
is situated to one side, the fruit has a blind side on 
which it is difficult or impossible to see damage or 
blemish. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

It is now proposed, for example, that each inspector 
will view one or more images at a time, projected or 
each projected, optically onto a screen immediately in 
front of him or her. By a simple arrangement of mirrors 
as shown in FIG. 2 it is proposed to view each fruit from 
above and to ensure complete inspection of the object 
by revolving it at least once during its projection on a 
screen 4, the mirror 2 having adequate length. 

It is proposed that the viewing screen may be divided 
into a suitable grid, 5, FIG. 4 in order to assist the sort 
ers to determine or measure any area of damage which 
might be present on any one fruit. 
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2 
The optics may be arranged to enlarge the projected 

image if it is found to be desirable. 
As each projected fruit image passes along the screen 

4 a corresponding section of a memory tape 6 (FIG. 2) 
' will move at a synchronous speed under a recording 

head 7 and will record information relating to the qual 
ity of the fruit keyed on a console 10 by the inspector. 
The information on the memory tape will automatically 
route each fruit into its correct quality channel. The 
endless tape 6 will be controlling routing from one line 
of the conveyor as dictated by signals from a tape at a 
read-out station. The information signals supplied by 
the operator at the console 10 as to currently inspected 

_ fruit is recorded onto the tape 6 at the reading head 7 
located at a read-in station. Before the tape reaches the 
recording station it is erased by an erasing head 9. In 
this way continuous operation is ensured. Each of a row 
of inspectors can inspect corresponding lines of fruit on 
the conveyor. By suitable interleaving of the individual 
recording times of the inspectors, a common record 
tape can be used. The console can have a single keyset 
for recording information about each object as it 
reaches a given position, or it can have a plurality of 
keysets arranged so that information with regard to 
corresponding objects can be recorded during a period 
of time during which an object is in sight. 
FIG. 3 shows in elementary fashion the remote opti 

cal inspection of an article 1 via a mirror system 2, 3. 
The inspector inspects the article in screen 4 which 
may carry a grid for the purpose either of precisely lo 
cating any blemish or of estimating its area. As shown, 
a grid 5 FIG. 4 is on a translucent viewing screen 4 
above mirror 3. 
A complex mirror system can present the whole area 

of an apple for example spread out for inspection in a 
plane mirror. In either case, the inspectors eyes can be 
replaced by a coordinate array of photoelectric cells 
designed to respond to particular light characteristics. 
The response of the array can be transferred to a 

computer designed to grade the articles according to 
pre-determined criteria and in turn to control sorting 
equipment to which the articles are conveyed. 

Similarly, inspectors can be provided with key boards 
controlling computers for controlling sorting equip 
ment as before. 
FIG. 3 is a schematic cross-section of an inspection 

table incorporating an endless conveyor with carriages 
of the type described in my US. Pat. No. 3,489,278 
passing along an upper inspection path and a lower re 
turn path. The carriages (not shown) carry six lines of 
articles to be inspected and on each carriage the six ar 
ticles (one per line) are staggered in two rows. 

In this arrangement, fruit inspecting mirrors at differ 
ent levels above different fruit lanes can transmit im 
ages to viewing mirrors at like levels to display fruit im 
ages side by side to a single inspector. 
As shown in FIG. 4 there are three inspection posi 

tions each provided with an inspection desk 5 above 
the conveyor. In each desk are two laterally-spaced 
mirrors 2, the mirrors 2 in each desk being located 
above a respective line of articles so arranged that the 
six viewing systems can view all six lines of articles. 

Alternatively, as shown in FIG. 3 two viewing mirrors 
2, 2' can be in the same optical path, the intermediate 
mirror 2' being semi-transparent so as to pass the im 
ages from mirror 2 and in turn to re?ect the images of 
articles passing below it. 



3 
In order to give the inspector sufficient time to in 

spect each article, the mirrors have substantial width in 
the direction of movement of the conveyor. 
The viewing screen 4 with its grid 5 is mounted in a 

rotating belt. 
The length of the rotating belt, and its speed relative 

to the speed of the article conveyor are so arranged 
that the viewing screen 4 of each desk passes across its 
?xed mirror 3 twice during the passage of the three car 
riages past a ?xed point. 
The rows of three articles each, two rows on each 

carriage and the desks themselves are so spaced that 
the above dimensional and speed relationship gives a 
cycle of viewing on all three desks A, B, C of six equal 
ly-spaced viewing times, two per desk, the viewing 
times, per desk also being equally spaced as follows: A, 
B, C, A, B, C. 
One essential is that the linear speeds of the conveyor 

and the belts shall be the same so that the screen 4 
moves in synchronism with an article under inspection. 
Each desk has a keyboard or push buttons, con 

nected to a computer. The information signals to be 
sent by the respective keys, push buttons or the like, 
depends on the type of article and the grading princi 
ples to be used. The inspectors will press a button se 
lected according to the predetermined criteria either 
for every article inspected or only for those having par— 
ticular characteristics. The time at which a signal is sent 
will identify the location of the article on the conveyor 
so that the computer records each signal in relation to 
the respective conveyor location. 
According to the information so recorded the com 

puter will control automatic sorting and delivery equip 
ment through which the article conveyor passes down 
stream from the inspection positions. 
The grid 5 can be replaced by a coordinate array of 

photoelectric cells mounted over the fruit or other arti 
cle, or in the belt, each connected to connector shoes 
rotating therewith and contacting ?xed connector 
plates wired to the computer. 
According to the texture or color of the speci?c por 

tions of the article surface re?ected on to the respec 
tive cells, varying strengths of signal will be communi 
cated to the computer which will be designed to inter 
pret the combination of signals received to control sort 
ing and/or packing accordingly. 
Other automatic or semi-automatic methods of in 

spection may replace or supplement the above. For ex 
ample, FIG. 5 shows a typical schematic sequence for 
dividing one lane of fruit, produce, or articles into a 
plurality of qualities according to one or more criteria. 

' To the left of FIG. 5 unsorted articles are being con 
veyed to an automatic color scanner and selector. The 
scanner~ can comprise red, orange, and green ?lters 
each associated with a photo-cell, the outputs of the 
photo-cells being analyzed in well known manner to 
sort the scanner response to each article into one of 
these classes or qualities. 
At the next stage the articles are visually scanned on 

to a projection screen for further selection for quality 
by remote control. 
FIG. 5 also indicates further sorting by weight or size 

which may be applied after any one or any combination 
of the inspection and sorting methods described above, 
each stream being individually subdivided according to 
weight and/or size into the number of grades desired. 
There are discharge devices 15 and 16 at discharge sta 
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4 
tions which devices are controlled by signals from the 
memory (e.g. 6-9) for directing the objects from the 
main stream of objects on the conveyor into a plurality 
of streams determined by the selected characteristics of 
grade, etc. 
The various electronic components, integrated cir 

cuits, and computers are commercial items and need 
no description here. 
As previously stated, the grading of fruit by visual in 

spection involves inspection of the whole surface, for 
which purpose the fruit is rotated while passing through 
the inspection area as described for instance in the 
above mentioned patent. This involves inspection of 
several fruits in the same row at a time within the length 
of conveyor or “inspection track” needed for the com 
plete rotation of a fruit at inspection speed. 

In these circumstances, it is preferable to record a 
blemish when seen, for which purpose it should be pos 
sible to record a grading for a fruit at any time during 
its passage along the inspection track, which means 
that the inspector will have the capability of recording 
respecting a plurality of fruits at any one time. 
For this purpose, an individual recorder must be as 

sociated with each fruit throughout its passage along 
the “inspection track” so that the inspector can record 
at the time at which a recordable characteristic is seen. 
An endless conveyor row in an installation of the 

kind envisaged will carry many fruits at a time, and 
fruits are being constantly loaded and unloaded on and 
off, so that the records are made with respect to the 
fruit positions on the conveyor during each complete 
rotation of the endless conveyor. 

In the preferred conveyor construction described in 
the above-mentioned speci?cation, the conveyor incor 
porates individual carriages for the fruit so that the fruit 
positions are de?ned. 
As shown in FIGS. 4 and 6, a keyboard conveyor KC 

equal in length to the inspection track is mounted be 
side the main conveyor MC coterminous with the in 
spection track IT and carrying individual keysets KS ‘so 
spaced and positioned that they are individually associ 
ated with successive fruit locations. The keyboard con 
veyor moves in synchronism with the main conveyor so 
that x equally-spaced keysets KS on the keyboard con~ 
veyor will pass along the inspection track in association 
with successive groups of x fruits on the main conveyor, 
the number of individual fruit carriages on the main 
conveyor MC being a multiple of x. 
The keysets KS control signal channels to a memory, 

which is arranged to record successive groups of x indi 
vidual fruit gradings from the keysets and to transmit 
the gradings to fruit packing stations for the different 
grades, in synchronism with the appearances of the re 
spective fruits thereat, for instance. 
Thus as shown in FIG. 7, each keyset KS comprises 

a pivoted key K which is spring-controlled to remain in 
either of the two inclined positions shown and which 
carries a permanent magnet to operate small reed 
switches or magnetically-responsive solid-state devices 
such as Hall Effect devices in each position. Other 
forms of manual switch could be used and each posi 
tion could comprise more than one such switch. 
Each magnetically-responsive switch or device will 

be connected by a signal channel to the memory. Any 
other suitable form of signal-generating device may be 
used. 
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The memory may be connected to a computer to 
which also information from, for instance, weighing ap 
paratus, is supplied, the computer deciding the grading 
from a joint consideration of the information received 
from all sources r'egardingjeach fruit, and controlling 
the selection processes either in stages or by a single 
operation. - ' t , ' ‘ 

Referring again to FIG. 2, the ‘screen 4 may be re 
placed by the inclined mir'ror system indicated‘ by bro 
ken lines therein and also shown in FIG. 9, by which the 
operator views the articles adjacent the'console. 

In order to view successive parts of'a-rotating article 
in the same position in the ;viewing__mirr.or, the 'mirror 
2 directly above thearticle in FIG. 2 can be oscillated,‘ 
for example in the manner shownin FIGS. 9 and 10. 
The mirror 92 above the article rotating on the con— 
‘veyor carriage 90 described in my US. Pat. No. 
3,439,278, is carried by a vertical spindle 91, an arm 93 
on which engages a loop 94 on the upper end of a verti 
cal two-armed lever 95, the lower end of which is opera 
able by horizontal rods 96 on the conveyor, one to each 
carriage 90. Each rod in turn rotates lever 95 through 
'a suf?cient angle to oscillate the mirror to cover the re 
quired viewing of an article. With the lever 95 initially 
vertical, it will slip off each rod 96 in turn and return 
under control of spring 98. Alternatively, the lower 
part of lever 95 can be telescopic under control of a 
cam in the axial casing 97 to control the oscillatory op 
eration. > 

The embodiments of the invention in which an exclu 
sive property or privilege is claimed are de?ned as fol 
lows: 

1. Equipment for sorting articles according to prede 
termined physical characteristics of the articles which 
articles are carried on an article conveyor at locations 
on the conveyor with the articles moving between an 
inspection station and a discharge station in a given 
period of time, said equipment including a device at 
said discharge station for discharging an article on said 
conveyor at said discharge station from said conveyor 
when said device is provided with an appropriate sig 
nal, a memory connected to said device to supply sig 
nals thereto and means at said inspection station and 
connected to said memory to initiate said supplied sig 
nal after being retained by said memory for said period 
of time, the improvement comprising: 

said memory including means de?ning a read-in sta 
tion, means de?ning a read-out station at a location 
spaced from the read-in station, an endless repeti 
tive sequential signal carrier for carrying signals 
from said read-in to said read-out stations at a rate 
which is correlated to said given rate of speed of 
said conveyor, said means at said inspection station 
supplying said signal to said carrier at said read~in 
station, said signal carrier supplying said signals to 
said discharge device, 

mirror means positioned at said inspection station for 
increasing the area of the article which is exhibited 
for viewing at a particular position adjacent the 
conveyor, and 

mounting means attached to said mirror means for 
moving said mirror means along a given path dur 
ing the operation of said equipment to vary the 
area of the article re?ected in the mirror means for 
viewing. 

2. Equipment as set forth in claim 1 wherein said con 
veyor includes means for said supports to engage said 
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mounting means and move the mirror means along said 
path to cover additional areas of the article'carried by 
the respective support. 

3. Equipment ‘as set forth in claim 2, wherein said 
mountingi'mear'is positions‘ said ‘mirror means to look 
down on the upper ‘areas of said object. 

4. Equipment for sorting-articles according to prede 
termined physical'cha'racteristics of the articles which 
articles are‘ carried on an article conveyor at locations 
on the c‘onveyor‘with the" articles moving between an 
inspection station ‘and a discharge station in a given 
period of time, said equipment including a device at 
said discharge station for'discharging an article on said 
conveyor at said discharge station from said conveyor 
when said device is provided with an appropriate sig 
nal, a memory connected to said device to supply sig 
nals thereto and means at said inspection station and 
connected to said memory to initiate said supplied sig 
nal after being retained by said memory for said period 
of time, the improvement comprising: 

said memory including means de?ning a read-in sta 
tion, means de?ning a read-out station at a location 
spaced from the read-in station, an endless repeti 
tive sequential signal carrier for carrying signals 
from said read-in to said read-out stations at a rate 
which is correlated to said given rate of speed of 
said conveyor, said means at said inspection station 
supplying said signal to said carrier at said read-in 
station, said belt means supplying said signals to 
said discharge device, 

an operations console at said one side of the con 
veyor at said inspection station, said means at said 
inspection station being mounted on said console, 

said conveyor having article supports thereon at pre 
determined spaced locations for correspondingly 
positioning the articles placed on said supports and 
said means at said inspection station comprising 
keysets mounted in association with said signal car— 
rier and spaced a distance equal to the spacing of 
said supports longitudinally along said conveyor. 

5. Equipment for sorting articles according to prede 
termined physical ‘characteristics of the articles being 
carried on an article conveyor moving at a given rate 
of speed at locations on the conveyor with the articles 
moving between an inspection station to a discharge 
station in a given period of time, said equipment includ— 
ing a device at said discharge station for discharging an 
article on said conveyor at said discharge station from 
said conveyor when said device is provided with a sig 
nal, a memory connected to said device to supply sig 
nals thereto and means at said inspection station and 
connected to said memory to initiate said supplied sig 
nal, the improvement comprising: 
mirror means positioned at said inspection station for 
increasing the area of the article which is exhibited 
for viewing at a particular position adjacent the 
conveyor, mounting means attached to said mirror 
means for moving said mirror along a given path 
during the operation of said equipment to vary the 
area of the article re?ected in the mirror means for 
viewing, said conveyor includes means to engage 
said mounting means and move the mirror means 
along said path to cover additional areas of the arti 
cle carried by the respective support. 

6. Equipment for sorting each of a plurality of sepa 
rate articles into an appropriate one of a number of dif 
ferent groups, and including a conveyor having a plu 
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rality of successive article support means which are 
each movable in turn between an inspection station and 
a plurality of discharge stations, a respective device at 
each of said discharge stations for removing articles 
from said conveyor, a signal memory device having a 
plurality of separate signal storage sections, said mem 
ory device including common write-in means and read 
out means, said memory device being synchronized in 
its operation with the movement of said conveyor so 
that one of said signal storage sections is available for‘ 
a write-in operation by said write-in means when a 
given one of said article support ‘means is located at 
said inspection station and the same one of said signal 
storage sections is available for a read-out operation by 
said read-out means when the same given one of said 
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8 
article support means is arriving at said discharge sta 
tions, and manually operablesignal generating means 
for providing a signal identifying a particular one of‘ 
said discharge stations in respect of each article as it is 
passing said inspection station, said signal generating 
means being operatively connected to said write-in 
means so that such signal is operative through said 
write-in means to record in one of said signal storage 
sections the signal which becomes operative through‘ 
said read-out means to cause operation of the article 
removing device at the identi?ed one of said discharge 
stations when the article support means carrying such 
article arrives at such discharge station. 

* * =i< * * 
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