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1

This invention relates in general to apparatus
for gradmg fruit, or other objects, according to
size.

More specifically, the machine of this invention
is of the endless belt or conveyor type in whrch
are mcorporated 1mproved structural features.
Fruit is discharged onto a horizontal run and is
permitted to pass down through grading openings
according to size. '

One of the features of this improved grader is
the arrangement and operation of the plates
which provide and regulate the size of the grad-
ing openings,

Another feature of the invention pertains to the
mechanism for preventing fruit from riding on the
flat or level portions of the plates which comprise
the surface of the grader.

The foregoing and additional features are de-
scribed in greater detail in the following claims,
and illustrated in the accompanying drawings,
in which:

Fig. 1 is a side elevation of a grader embodying
the general principles of this invention;

Fig. 2 is a fragmentary view in plan illustrating
the surface of the grader and showing portions
of the machine at three different sizes of grading
openlngs,

Fig. 3 is an enlarged view in plan of one of the
units of the conveyor element;

Fig. 4 is a sectional view taken on line 4—4§ of
Fig. 3; and =

Fig. 5 is a fragmentary view in section taken
on the line 5—5 of Fig. 3, showing the position and
mounting of the baffle elements on the grading
units.

Referring in detail to the several figures of the
drawings, | is an upright post, leg or support
of the frame of the apparatus, which. in plan view
is preferably rectangular. It will be observed that
one of these posts is located at each end of the
apparatus. A similar pair of such upright mem-
bers | (not shown) are located at the opposite
side of the structure shown in Fig. 1. A horizon-
tal side frame member connecting the posts |
is shown at 2 and serves as a side retaining wall
to prevent fruit which is passing over the grader
from falling sidewise from the grader. A similar
board (not shown) is Jocated on the opposite side
of the grading elements of the machine.

3 indicates an inclined feeding chute from which
fruit or other objects to be graded are delivered
to the grading mechanism. & is the discharge
chute which will receive any fruit which is too
large to have passed through the grading appa-
ratus.
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2

The grading mechamsm is an endless structure
having two spaced endless chams 5 one of which
is shown in srde elevatmn in F1g 1. Four sprocket
gears 6 are pos1tloned to receive the chain Whlch
is shown in Fig. 1, two each be1ng mounted on
axles which are hkewxse held in suitable bearmgs
fastened to each of the uprlght frame members
{. Power may be apphed to whlchever of these
axles is selected dependmg on the d1rect1on of
movement of the apparatus. In the structure
1llustrated power should be apphed preferably to
the axle next adJacent the ‘discharge end and the
sprocket gear should be ﬁxed to turn w1th its
respectwe a.xle In other words that sprocket
gear serves to pull the honzontal run of the chain,
" A similar chain § and a correspondlng set of
sprocket gears, sxmxlarly mounted, are located
at the opposite side of the structure shown in
Fig. 1. The gradmg mechamsm is supported by
and extends between the two chams, as will be
descrlbed

‘Fruit graded by the mechanlsm and passmg
through the mechamsm is caught in smtable re-
ceptacles 1, 8 and 9 pos1t10ned 1mmed1ately be-
neath the upper run of the grading apparatus,
and as shown in F1g 1 these receptacles are at
a level below the upper run 5a of the chain 5.

To mamtam substa.ntlally hor1zonta1 and sup-
port the upper run 50, of the gradmg chain and
its assoc1ated mechamsm there is provxded a rigid
track or rail 10, one each of which is located
at each sxde of the grading mechamsm Each
cham 5 is adapted to rest on and be guided by
g rail 19, as will be descnbed

The gradmg mechamsm which, as indicated,
is in the form of an endless or belt-like structure.
It is composed of a series of grading units, each
of whlch extends across the width of the mech-
anism. The respectlve umts are plvotally con-
nected to each other, side by side, completely
around the cham 5. Referring to Fig. 3, it will
be noted that the rails 18 are shown substantmlly
at opposite sides of the structure and, in other

‘words, at opposite . ends of each of the individual

gradlng units of wh1ch one is shown at Flg 3.
The unit shown in F1g 3 is typical .of the last
complete unlt shown at the left end of the struc-
ture shown at Fig, 2, the size of openings be-
ing substant1adly c1rcular in contour and at thelr
full w1de open pos1tlon

The detauls relatmg to the structure of the
cham 5 wﬂl now be descnbed The chain 5 in-
cludes two spaced links ({ and §2, both of which
are substantlally aslong as the width of the grad-
ing unit, 1i identifies the link at the outside of
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the structure and 12 is the link next adjacent the
grading mechanism. Links {{ and 12 are spaced
from each other by a third link i3, one end of
which is positioned between the links 11 and (2
of the next adjacent unit. (3 thus serves as a
connecting link between adjacent units. This
structure is repeated completely around each
chain 5.

It will be noted by reference to Figs. 3, 4 and 5,
that the links 11 and {2 are deeper than the link
13 and the lower edge of the links {1 and 12 are

10

positioned below the lower edge of the link 13.: .

By this arrangement the links 11 and 12 extend .

downwardly alongside of the rail 10 and-the link

i3 is enabled to ride on the rail 10. Thus the
rails 10 not only carry the weight of the chains

15

“as runways to guide the wheels 22.
_plates I'6 and 6 are close together for the passage
“of small fruit only, the relative position of a
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the right side of Fig. 2. As the mechanism travels
to the left, the spaces are opened as many times
as may be desired, according to the capacity and
desigin of the machine. The position of the ele-
ments {8 is determined by fixed elements 19, 20
and 21, which are trough-like in cross-section, as
shown at 21 in Fig. 4. It is desirable that these
structures have spaced side walls for retaining a
roller or wheel 22 which is pivotally mounted at
23 at the outermost end of the element 18. The
parts 18, 20 and 21, with their side walls, serve
When the

specific wheel 22 will be between the walls of

"7 the part'19. In the next progressive position, that

and the grading mechanism, but.also the rails co- ..

operate with the chains to maintain exact align- -

ment during the grading operation and while the

respective grade units are passing along the length
of the horizontal run of the chains. » _

Both chains § are held in fixéd spaced relation
with respect to each-other by a series of .rods 14
which are arranged in groups-of two for each
grading unit. With reference to Fig. 3, it will be
observed that the ends of the rods 14 project
through the respective links I{, 12 and 13. The
links are preferably pivotally mounted with re-
spect to the rods, and.this is especially true with
respect to the connecting link 13. Suitable secur-
ing means, such as cotter pins, are used in con-
nection with the rods to prevent the accidental
loosening of the links.from the rods. . This con-
struction provides a substantially rectangular
framework formed of the-two parallel rods and
the four links associated therewith, including two
links I and two links 12.. -~

. The grading mechanism is mounted on the rods
14 and includes one or more fixed plates 15 which
are secured to the rods, as by welding, and are
not movable with respect thereto. It will-be ob-
served that the plates {5 are provided with arcuate
recesses,. .Co-operating with each fixed plate 15
are movable plates 16-which are adapted to siide

lengthwise of-the rods 14, as will be described. .44

Each plate 16 has at opposite sides thereof lugs
IT which partially encircle the rods. 14 to hold the
movable plate 16 against lateral dislodgment from
the rods. All of the movable plates 16 are con-

hected to a common operating element {8, carried

by the traveling grading mechanism and which
is subject to manipulation by a fixed gauging
member while the grading mechanism is being
moved along the upper run and is in position to
grade fruit. The element {8 is shown as a U-
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wheel 22 will be between the walls of the part 20,

- In the third and larger position, the same wheel

22 will be between the walls of the part 21. The
juncture between the walls of the parts 19, 20 and
21 respectively are inclined to provide a gradual
cam surface whereby the wheel 22 will be urged
outwardly and the element 8 and the plates 16
moved thereby.

The advance end of the part {2 is flared, not
shown, to provide a cam surface to bring the
wheel 22, the member 18, and plates 16 from the
extended and wide open position into the posi-
tion shown at the right side of Fig. 2. In Fig. 2
the direction of motion of the grading mecha-
nism, as shown by the arrow, is toward the left.

In Fig. 3 an intermediate portion of the grading
unit is broken away. The direction of motion is
indicated by the arrow on the part 21.

Means for preventing fruit or other objects
which are being graded from riding on the flat
surfaces of the plates 15 and 16 and on the sur-
faces of adjacent units, is provided by a series
of so-called bafile members 24 which extend across
the width of the grading mechanism and length-
wise of each of the grading units. By reference
to Figs. 2, 3 and 5, it will be noted that -these
baffle members overlap adjacent units. . One such
baffle 24 is mounted on each unit and as shown
in Fig. 5 the bafile is secured to the left marginal

"~ edge portion of each unit. More specifically, the

shaped bar, the side arms of which extend sub-

stantially parallel to the rods 14 so as to overlie
the opposite marginal portions of each.of the
plate members 16. The plate members {§ are se-
cured to the arms of the members 18 by. welding
or by any other suitable means. Fig. 3 shows
that the element (8 projects beyond the grading
plates and beyond the chain.at one side with a
substantially U-shaped curve.

Mechanism for manipulating the member 18 is
provided by the following structure which is-fixed
with respect to the framework { and 2, and ex-
tends lengthwise of the machine. When the grad-
ing mechanism and chains § move upward toward
the horizontal run; it is desired. that the plates
15 and 16 should be relatively close together .so
that only fruit of a relatively small size will pass
therebetween.  Accordingly, . 'the ‘elements. [8
should be in their innermost position so that the

plates 16 should be close to the plates 15, as at
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baffle 24 is mounted on and carried by the arms
of the member 18 and the baffle is thus moved with
the member {8. A satisfactory and advantageous
shape for the baffle is as shown in Fig. 5 in which
the baffle has a central longitudinal ridge and in-
clined Wwalls sloping therefrom down toward the
adjacent surface of the plates 15 and 16. A con-
venient means for attachment is provided by shap-
ing the lower edge portions of the baffle to extend
inwardly toward each other as shown in Fig. 5.
One such inturned edge provides a convenient at-
taching surface to be secured to the arms of the
element 18, Securing may be by welding if the
bafile is of metal. However, the type of material
and the method of securement may be determined
as expediency requires. It will be noted that this
manner of attachment of the bafle makes it pos-
sible for the mechanism to move around curves
as illustrated where the chain and the bafiles are
shown making the turns’ around .the ‘sprocket
gears,asshowninFig. 1, ~ . .

" This grading machine may be of a size and ca-
pacity best adapted. to meet the owner’s require-
ments. A satisfactory length for the ‘herizontal
run, that is, the distance between the upright {
is six feet.” The mechanism can be as wide as
desired.. That is, each unit may be as long as de-
sired and provide as many grading openings as
needed, depending on the preferred capacity ' of
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the machine. In addition to the side boards 2
mentioned  in the foregoing, it is also desirable
that one side board, not illustrated, be located
substantially over or closely adjacent to the chain
or rail on the side of the machine next to the
fixed elements or guides 19, 20 and 24, so as to
prevent fruit from falliing from the grading units
on that side of the machine.

Means for preventing fruit from riding length-

wise of the conveyor or the plates 15 and {6 may !

be provided by depending. rubber fingers which
may be positioned in a row across the width. of
the traveling portion.of the grader and prefer-
ably hang downward from a suitable support
above the adjacent edges of the plates 15 and 18
at sides thereof which do not contain the recesses.
Such fingers or baffles are conventional.

It will be understood that the shape of the re-
cesses in the plates 15 and 16 and the correspond-
ing contour of the measuring openings may be
varied as desired. They may be round, rectangu~
lar or some other shape, according to that best
adapted to the fruit or articles being graded.

The positioning of the plates {5 and 16 in a
row and in a common plane provides a highly sat-
isfactory mechanism. It will be noted also that
the upper surface of the plates i5 and (8 in each
of the rows and that all of the rows in the upper
horizontal run are in a common plane. It will
also be noted that the upper surface of each plate
all the way to the edge of the measuring opening
is free from any obstruction which could prevent
the free movement of fruit or other elements be-
ing graded from being moved across the surface
of the plates and into the grading openings. The
assembly demonstrates simplicity of construction
and operation and is believed to be less prone to
damage fruit than apparatus having moving co-
operating parts in two separate planes. The ar-
rangement in which alternate plates are fixed and
the intermediate plates are movable provides a
desired simplicity of construction and operation.

From the foregoing it will be clear that this ma-
chine provides a continucus type of grading
mechanism in which cne horizontal run is capable
of operating to grade a plurality of sizes of fruit
or other objects. It will also be clear that the
width or dimension of the grading openings may
be varied as desired, depending cn the position at
which parts 19, 28 and 24 are set.

Iclaim:

1. In a grader, an endless belt type of meas-
uring member having two rows of chains spaced
apart, each formed of an endless series of links,
said measuring member being composed of a se-
ries of measuring units arranged side by side,
each unit including a pair of parallel rods ex-
tending from a link in one chain to a correspond-
ing link in the opposite chain, and adjustable
measuring means carried by said pair of rods
and including a plurality of plates in a common
plane positioned in a row across the width of the
measuring member between said chains, each
plate having a measuring recess, every second
plate being fixed with respect to said rods and
with respect to each other, said plates including
a series of movable plates one each being asso-
ciated with one of each said fixed plates and slid-
ably mounted with respect to said rods, and each
movable plate having a measuring recess asso-
ciated with the measuring recess of an adjacent
fixed plate, and said movable plates being adapt-
ed to be moved toward and from said fixed plates
to vary the size of the measuring recesses, and
connecting means between said movable plates for
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6
moving them concurrently crosswise of sa1d meas—
uring member.

2. In g grader, an endless belt type of measur-
ing member having two chains at the opposite
sides thereof and each chain formed of an end-
less series of links, adjustable measuring means
carried by said chains, said measuring member
having a run thereof extending substantially hori-
gontally, parallel rods- extending between said
two chains and having their opposite end por-
tions extended through the links of said two
chains, said measuring means including a plu-
rality of plates in g- common plane positioned
across the width of said measuring member be-
tween said chains, each plate having a measuring
recess, every second plate being fixed with re-
spect to said rods and with respect to each other,
said plates including a series of movable plates one
each being associated with one of each said fixed
plates and slidably mounted with respect to said
rods, and each movable plate having a measuring
recess associated with the measuring recess of.an
adjacent fixed plate, and said slidable plates being
adapted to be moved toward and from said fixed
plates to vary the size of the measuring recesses,
connecting means between said movable plates
for moving them concurrently cresswise of said
measuring member, gauging means . fixedly
mounted alongside of said measuring member
and adapted to determine the position of said
connecting means crosswise of said measuring
member, and g traveling contact member movable
with said connecting means and adapted to coact
with said gauging means during the movement of
said measuring member whereby the size of the
recess openings is adjusted.

3. In a grader, an endless belt type of measur-
ing member having two endless chains, each of
an endless series of links, and a pair of spaced
horizontal paraliel rails supporting said chains in
a horizontal run of said measuring member, said
measuring member including a series of grading
units, each extending crosswise of the path of
travel of said measuring member and pivotally
associated with the next adjacent unit of the
series, each unit including parallel spaced links
of said chains extending lengthwise of the path
of travel and pivotally asscciated with the cor-
responding link of the next adjacent unit, each
unit having a pair of spaced rods between and
carried by opposite links of the two spaced chains,
a series of grading plates in a common plane and
having grading openings therebetween, said plates
extending between $aid chains and carried by said
pair of rods, certain plates being fixed and others
being movable with respect to said rods, and a
separate bafle member carried by each of said
grading units and secured to the unit along one
margin thereof and extending lengthwise of said
unit and crosswise of the path of travel of said
measuring member, each baffle member overlap-
ping adjacent edges of adjacent grading units in
the horizontal run and having inclined surfaces
whereby fruit is diverted toward said grading
openings.

4. In a grader, and endless belt type of measur-
ing member having a series of grading units, each
extending crosswise of the path of travel of said
measuring member, said grading units being piv-
otally associated together and the assembly of
said units substantially comprising the surface
of said measuring member, each of said units in-
cluding a series of fixed and movable plates ar-
ranged in alternate relation and all in a common
plane and providing grading openings therebe~
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tween, and a separate bafle member carried by
each of said grading units and extending cross-
wise of said measuring member and secured at
one margin of said grading units and overlapping
the adjacent edge of the next adjacent unit and
having inclined surfaces whereby fruit is dlrected
toward said grading openings.

5. In a grader, an endless belt type of measur-
ing member having a run thereof extending sub-
stantially horizontally, said measuring member
having a series of grading units each extending
crosswise of the path of travel of said measuring
member, said grading units being pivotally asso-
ciated together and the assembly of said units
substantially comprising the surface of said meas-
uring member, each of said units including a
series of fixed and 3 series of movable plates hav-
ing flat upper surfaces throughout their ares in
said horizontal run arranged in alternate rela-
tion and all in a common plane and providing
adjustable grading openings therebetween, the
upper surface of each plate in said horizontal
run lying in a single plane which terminates at
the marginal edge of the grading opening, means
to feed elements to be graded to the upper sur-
face of said plates in said horizontal run, said
fixed plates having a straight path of travel par-
allel to the path of travel of said measuring mem-
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ber during a grading operation and said movable
plates being adjustably mounted with respect to
said-fixed plates to be spaced therefrom progres-
sively at specified distances and when so spaced
being adapted to move in a path of travel parallel
to said fixed plates for a prescribed part of the
path of travel of said measuring member, said
grading units being so closely positioned with
respect to each other that elements resting on said
plates awaiting grading cannot pass downward
between adjacent units, said surface of said meas-
uring member being closed except for grading
openings in its direction of travel and substan-
tially coextensive with the units transversely to

the path of travel.
EMERSON METZGER.
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